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Vk.  KiiiRNF  Haam  I., 
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Sir,— 

r.-nor','"''  •"."ul'-nit,  herewith,  a  bri.f  ro|«,rt  nn  ,hv  pro.|nrtl,>n  of  S,Mll,r  in  Can.i.la.  Thii 
rt-rx.rt  .  .ntaii,  Ihr  r.si.lls  „f  an  mv  ,tiKalion  int„  the  ,,„u  of  ,he  vari,,,,,  raw  n  ,leri  ,U 
requ.rc..l  .y  ,h.-  /.no  ,mel,„,K  imln.r.  na,i..  .luring  ,h,  n.onihn  .,.  Ma v,  |„  ■  ,  „  I 
l^lft  an,i  supplTs  iM.nuie,  .„  to  ,:  prolul.h.  ■  o„  „,  ,h.„.  nial.riaU  a  , .  r  am  khm  ^ 
in  (an.uJa  1  he  ron.hlums  umler  whi.h  Cana.lian  j,nr  ores  ,,re  now  soM  to  (on  'n 
markH  are  .l.,i„,so.|,  and  the  terms  of  a  numUr  of  eontra. ,,  tor  th.-..  an,|  smni  ,r  r-  -- 
state,  The  rcfKjrt  is  conrlii,U-i|  with  .i  stati-meni  of  the  aiithots 
rettard  lo  certain  i.itttrs  in  connexion  with  the  home  treat  men- 
ores. 

„„J  *'''%a88i5ted  by  Mr    Ailhur  Buissf,n,  Assistant  Kn-ineer.  Division  of  Mineral   ke- 

^eiSi^^lMriip. '"-/{;:  '^''  ^"" ""' '"  '""■"■-«  -""•  "^  •••'•  ■"' ■ 

prcKluce<f  ■ 
the  direction  i 


IH-r^onal  opinion-,  in 
Hrilish  (    ihimliia  /iiic 


nation  nseil  in 


',!!f  h!r."  ^■''"'■''         *";  f^X"  I'i"""'  l"-'-'"'-'"'"  "f  '""•■  i"  <-.">ada,    which  is  re- 
ection  ol  Mr.  John  McLeish,  Lhief  Statistician. 


Metaihferous  Division, 

Mines  Branch,  Ottawa. 
August  15,  1916. 


I  have  the  honour  to  !»■, 
Sir, 
Your  most  ol)edient  servant, 

(Signed)  Alfred  W.  G.    ' 
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PRODUCTION  OF  SPELTER  IN  CANADA. 


PRODUCTION  OF  SPELTER  IN  CANADA. 


ixTRourrroRY. 


The  future  of  the  zinc  industry  of  Canada,  and  especially  of  British 
Columbia,  is  a  matter  of  concern  not  onl\  to  tin-  owners  of  producing  prop- 
erties, but  also  to  consumers  of  zinc  products  and  others  who  are  interested 
directly  or  indirectly  in  our  production  of  metals.  The  chanjjed  conditions 
brought  about  liy  the  war  have  had  a  notahli'  effect  on  the  zinc  industry 
in  America,  on  which  the  Canadian  industry  is  wholly  dependent.  It  is 
to  be  anticipated  that  the  still  greater  changes  that  may  follow  the  estab- 
lishment of  closer  relations  between  the  dilTerent  jiarts  of  the  Empire  will 
also  have  their  effect  on  our  metal  |)roducti()n,  and  will  be  retlected  in  the 
policy  adopted  by  our  government  with  respect  to  the  mining  and  smelting 
industries  in  general. 

The  production  of  zinc  ore  in  Canada  has  nf-ver  been  ver\-  large,  and 
all  ores  produced  are  exported  for  treatment.  On  the  other  hand,  all 
zinc  and  zinc  products  required  for  home  con^^uniption  have  been  imported. 
During  the  last  three  or  four  years  our  imports  have  exceeded  our  exports 
by  almost  double  the  amount  of  zinc  in  the  ores  produced  in  Canada. 
Ten  years  ago  this  condition  was  reversed,  and  we  were  producing  more 
zinc  than  we  required.  It  is  to  be  noted,  however,  that  the  bulk  of  the 
zinc  ores  are  produced  in  British  Columbia,  while  the  greater  |)ortion  of  the 
zinc  used  in  Canada  is  r.  juired  by  the  eastern  Provinces. 

In  the  year  1905  a  special  commission  was  appointed  to  investigate 
the  conditions  of  the  zinc  industry  in  British  Columbia.  The  findings 
of  this  commission  were  published  by  the  Mines  Branch  in  1906.'  This 
report  includes  descriptions  of  the  principal  mines  and  prospects  known 
at  that  time,  makes  estimates  of  the  prospective  output  of  zinc  ores,  and 
enters  into  a  full  discussion  of  the  posssibility  of  .smelting  zinc  ores  in  British 
Columbia  by  established  pnjce.sses.  The  conclusion  reached  appears  to 
have    been    generally    overlooked.     This    conclusion    was    as    follows': 

_  It  will  appear  therefore  that  smelting  in  Canada  is  feasible  commercially,  esneciallv 
since  a  part  of  the  spelter  produced  in  Canada  can  be  marketed  domestically,  saying  some- 
thing in  freight  and  gaining  in  price.  It  is  possible  also  for  a  Canadian  smelter  to  con.  )ete 
successfully  with  the  American  so  long  as  the  United  States  asses.ses  a  duty  of  20  per  cent 
ad  valorem  01^  blende.  It  is  to  be  remarked,  howeyer,  that  this  conclusion  is  basid  oii  a 
plant  of  high  efficiency,  m  thorough  running  order  (manned  competently),  and  on  an 
estimate  for  labour  that  is  doubtiul.  Until  the  last  point  has  been  settled,  I  should  leave 
considerable  leeway  to  cover  unfavourable  contingencies,  and  to  anyone  contemplating  zinc 
smelting  m  the  Canadian  west  I  would  emphasize  again  the  necessity  for  being  content 
with  disappomtini;  results  for  a  considerable  period  while  a  sufficiently  skilful  working 
force  IS  being  secured.  * 

'  Report  of  ttie  Commisaion  appointed  to  Investicatc  ttie  Zinc  Reao-jr.-,*-*  nf  Hritfdh  r.-.i,.n.i :..  « i  .1. 

ditions  affectiHK  their  exploitation      Mine^  Hranch.  OttawllS^  '*"*"*^  Columbia  and  the  coa. 

'  W.  R.  Ingalls.  in  Zinc  Commission  Report,  p.  55. 


Zinc  smelting,  however,  has  not  been  established  in  Canada,  even 
ten  years  after  the  report  of  the  commission,  the  principal  apparent  reasoii 
being  that  a  supply  of  ores,  suitable  for  treatment  by  the  retort  process, 
has  not  been  available. 

The  changed  conditions  brought  about  by  the  war  make  it  desirable  to 
ascertain  how  far  the  new  conditions  will  aflfect  our  various  metal  industries. 
This  report  presents,  in  brief  form,  the  results  of  an  investigation  into  the 
present  costs  of  the  various  raw  materials  required  in  the  zinc  smelting 
industry.  An  attempt  has  also  been  made  to  estimate  the  probable  pro- 
duction of  zinc  ores  from  British  Columbia  mines,  on  the  assumption 
that  a  home  market  for  these  ores  could  be  established.  This  estimate 
is  based  solely  on  statements  furnished  by  all  the  principal  producers  in  that 
Province. 

The  information  on  which  this  report  is  based  was  obtained  during 
a  personal  visit  to  the  principal  smelting  centres  of  the  United  States, 
and  to  the  principal  zinc  mines  of  British  Columbia  during  the  months  of 
June  and  July,  1916.  Additional  data  have  also  been  obtained  by  corres- 
pondence. The  writer  is  greatly  indebted  to  a  number  of  the  principal 
zinc  smelter  operators  in  the  United  States  for  the  very  courteous  reception 
he  received  at  their  hands,  and  for  the  freedom  with  which  they  supplied 
hinr.  with  such  information  as  he  desired. 

The  following  are  the  principal  subjects  considered  in  this  report: — 

Present  cost  of  the  various  raw  materials  at  various  zinc  smelting 
centres  in  the  United  Si-ates. 

Comparative  costs  of  these  various  raw  materials  at  representative 
points  in  Canada. 

Prospective  output  of  British  Columbia  zinc  mines. 

Tariff  conditions. 

Electrolytic  zinc  in  Canada. 

Freight  rates  on  various  raw  materials. 

Ore  sales  and  contracts. 

SMELTING  COSTS  IN  THE  UNITED  STATES. 


The  last  two  years  have  seen  very  marked  increases  in  the  cost  of  zinc 
smelting  in  the  United  Sta  es.  Structural  materials  and  mnr'iinery  have 
advanced  in  price  with  attendant  higher  costs  for  construction,  and  equip- 
ment, both  at  the  smelters  and  at  the  mines.  Wage  scales  have  been  ad- 
vanced in  nearly  every  line  of  industry,  affecting  the  cost  of  raw  materials 
of  all  kinds,  including  ores,  coal,  clays,  bricks,  and  fire  bricks,  and  other 
supplies  required  by  the  smelter.  The  high  price  of  zinc  has  made  it  profit- 
able to  use  more  of  the  lower  grade  zinc  ores  than  formerly;  roasting  and 
retorting  have  in  many  instances  been  less  carefully  controlled  than  formerly, 
and  the  plants  have  been  operated  to  capacity.    As  a  result  of  this  pressure 


the  percentage  recoveries  have  fallen  considerably,  and  the  cost  per  pound 
of  zinc  produced  has  materially  increased. 

Construction  costs. 

In  1906  Mr.  W.  R.  Ingalls'  gave  sixteen  dollars  per  ton  of  annual  ca- 
pacity as  a  fair  figure  on  which  to  base  an  cstnnate  of  the  cost  of  a  thor- 
oughly mtxlern  smelting  plant  of  a  capacity  around  25,000  tons  per  annum, 
not,  however,  including  an  acid  plant.  The  corresponding  plant  using 
natural  gas  was  stated  to  cost  ten  dollars  per  ton  of  annual  capacity. 

One  large  operator  recently  informetl  me  that  a  modern  plant,  over 
whose  erection  he  had  had  supervision  just  prior  to  the  war,  cost  $30 
per  annual  ton  of  smelting  capacity.  This  plant  was  equipped  with 
roasters,  producers,  and  an  acid  plant  using  the  chamber  system.  All 
buildings  were  of  brick  and  steel  construction.  About  one  half  the  cost 
of  erection  is  charged  against  the  acid  plant.  The  demand  for  iron  and  steel 
and  higher  wage  scales  have  raised  the  cost  of  structural  steel  and  sheet 
steel,  and  long  delays  in  deliveries  are  common.  Increased  wages  in  the 
clay  industries,  and  a  broader  market  have  also  advanced  the  cost  of  fire 
brick.  As  a  consequence,  the  same  plant,  at  present  prices,  would  cost 
about  $50  per  annual  ton  capacity,  an  increase  of  about  66  per  cent.  The 
greater  portion  of  this  increased  cost  of  construction  should  be  charged 
against  the  acid  plant.  The  increase  in  the  cost  of  constructing  the  zinc 
smelter  alone  would  probably  be  about  20%. 

Another  operator  of  wide  experience  advises  me,  in  a  personal  letter, 
that  the  cost  of  a  modern  coal  plant  would  range  from  $16.00  to  $20.00 
per  annual  ton,  depending  on  the  permanency  of  construction.  This 
figure  does  not  include  the  roasting  plant  and  the  acid  plant,  which  would 
probably  double  the  above  costs.  Plants  using  natural  gas  in  the  Oklahoma 
field  are  placed  by  this  same  operator  at  about  S"00  pH>r  annual  ton  capac- 
ity.    Another  authority  quotes  $9  to  $10  per  annual  ton  of  ore  capacity. 

Fuel  costs. 

The  zinc  smelting  plants  in  the  United  States  employ  a  variety  of  fuels. 
To  supply  the  heat  necessary  for  the  smelt. .ig  operations  the  fuels  used 
are  soft  coals  or  natural  gas.  Where  soft  coal  is  used  the  modern  practicf 
is  to  mploy  producers  and  to  burn  the  resultant  producer  gas  in  the  reto 
fur;;  ic<-.  The  heat  value  of  this  gas  generally  varies  between  120  and  12 
B.Th.U.  per  1,000  cubic  feet.  The  minimum  price  for  coal  noted  by  the 
writer  was  82-5  cents  per  ton  for  Illinois  soft  coal  screenings,  f.o.b.  cars 
at  the  mine.  This  fuel  contains  12-20  per  cent  ash  and  the  moisture 
varies  from  7%  to  20%.     The  cost  at  the  smelters  would  vary  from  $1.00 
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tci  $1.80  per  ton  acrordiiiK  In  location.  .\t  one  |)l.int  \i>itc(l,  llliiioi>  >rrot'n- 
ings  were  (iiioied  at  sSt.O.i  per  Ion  (leli\cnil.  .Mioiil  two  tcms  of  this  fuel 
are  required  per  ton  of  ore  treated.  Illinoi>  lump  eoal,  6"  and  over,  is 
quoted  at  about  SI. 10  f.o.li.  car-^  at  the  mine. 

Arkans.i.s  coal  is  .iKo  used  at  somi'  plants.  Thi-  roal  formerly  cost 
$1.25  per  ton  t.o.l).  car-  at  the  mine,  hut  is  now  (|ii.ited  at  S2.00.  The 
freight  rate  to  Bartles%ilie  is  $1.,^.S  per  ton  from  the  Fort  Smith  field,  and 
$1.45  per  ton  from  the  Sp.idra  field. 

The  followinj;  talile  shows  some  rt'cent  quotations  on  icrtain  soft  roals 
in  the  states  of  Kansas  and  Oklahoma  thai  .ire  suitable  for  industrial 
purposes : — 


Mineral,  Kansas. 


Minp  Rnn 
Lump. 
Slack 


SI  7.S  to  vSi  00 
2  00  to  2  .SO 
I   2->  to     1   .SO 


.\Ii.\ltster,  Wilbiirton, 
Okla. 


$2  2.S  to  $2  .SO 
,i  50  to  4  (Kl 
1  15  to  1  35 


Coalgate,  I.ehigh, 
Okla. 


S-MOtoS-'  25 

.<  OO  to  -  50 

75  to  1  50 


The  cost  of  natural  ^as  \aries  j,'reatly  according;  to  locality.  Some 
Kansas  plants  are  reported  lo  be  payioK  as  high  as  15  cents  per  thousand. 
In  the  Bartlesville  di>lri(i  jiriies  were  <iuoletl  as  ranging  from  2  to  8 
cents  per  thousand;  one  large  plant  secures  most  of  its  siqjply  at  ^ 
cents.  In  the  Oklahoma  field  one  large  plant  is  paying  8  cents  per 
thousand.  At  Tulsa,  ()klahom,i.  natural  gas  for  domestic  use  cf>sts  20 
cents  per  thousand  with  ,i  discount  of  20'^  for  prompt  payment,  the  net 
cost  to  the  consunur  being  therefore  \(i  cents.  For  indiisiri.il  purposes, 
the  prices  (luoted  range  from  .1  cents  to  7  cents  per  thousand, 
varying  with  the  daih'  consum{)tion.  The  lower  rates  are  staled  not  to  be 
available  for  the  zinc  smelter.  A  large  su])ph'  of  gas,  quoted  at  4  cents  per 
thousand,  is  now  available  in  certain  Oklahoma  fields. 
Reducing  materials. 

Illinois  smellers  use  anthrarite  scrccnin'is  almost  exclusively  as  a  re- 
ducing material.  These  screenings  are  oblaiiU'd  from  the  liocks  in  (  hicago 
and  Milwaukee.  Prior  to  the  war  there  was  an  abimdanl  supjily  of  this 
material  available  and  it  was  obtainable  at  50  to  75  cents  per  ton.  The 
industrial  demand  created  by  the  war  has  enabled  the  sellers  to  advance 
the  price  to  a  minimum  of  SI. 50  per  ton,  and  it  has  been  sold  as  high  as 
$2.50  jK'r  Ion.  To  this  must  be  added  the  cost  of  shipment  to  the  smeller. 
The  freight  rate  to  Depue,  Illinois,  for  example,  is  70  cents  per  ton.  About 
900  to  1,000  pounds  of  anthracite  screenings  are  recjuired  for  each  ton  of 
green  ore  treated. 

Coke  breeze  secured  from  the  coking  plants  at  the  various  steel  works 
is  another  reducing  material  that  is  in  good  demand.     The  prices  quoted 
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on  this  fuel  rangcfl  from  $1.50  to  $,?.50  per  ton  f.o.b.  r.irs  prior  to  thr  war. 
The  cost  of  this  fuel  ;it  tlie  smelters  varies  Krcativ,  depending  upon  the 
distance  from  the  [xiint  of  origin.  At  one  plant  coke  breeze  purchased 
in  Milwaukee  at  82.25  per  ton  cost  S3. 75  per  ton  laid  down.  Another 
operator  informed  me  that  some  coke  breeze  used  by  him  had  cost  SS.OO 
per  ton. 

Kansas  dead  coal  is  utilized  at  some  smelters  as  a  reducinR  agent, 
usually  being  mixed  with  coke  breeze.  This  material  is  the  weathered 
coal  that  occurs  near  the  surface,  along  the  outcrop  of  coal  seams  and, 
naturally,  it  contains  a  goixl  deal  of  moisture.  It  was  (|uoted  at  SI -75 
per  ton  f.o.b.  cars  at  the  mine,  but  the  present  price  is  $2.50  per  ton. 

Retort  clays. 

The  principal  clay  use<I  for  manufacturing  retorts  comes  from  the 
Cheltenham  district  near  St.  I.ouis,  Missouri.  The  standard  price  for  the 
raw  clays  has  been  SI. 50  per  ton  f.o.b.  cars  at  shipping  point.  This  price 
has  recently  been  advanced  to  S2.00  per  ton  for  new  contracts  and  renewals. 
Dobies  made  locally  from  this  clay  were  formerly  quoted  at  S4.5()  per  ton, 
and  this  price  has  been  advanceil  to  S6.00.  Fire  bricks  that  formerly  cost 
$15.00  per  thousand  are  now  (luoted  at  S20.00. 

One  firm  is  now  manufacturing  a  tempered  clay  especially  preparetl 
for  making  retorts.  They  claim  that  the  zinc  smelter  purchasing  this 
product  will  be  assured  of  a  uniform  mixture,  properly  prepared  under  the 
direction  of  experts.  This  tempered  clay  is  shipped  in  blocks  7-5"X  'J"  X 
9",  and  is  c|uoted  at  SIO.OO  per  ton  f.o.b.  cars  St.  Louis.  It  can  also  be 
supplied  re-ground  and  sacked  at  a  slight  advance  on  the  above  charge. 

Labour  costs. 

The  Zinc  Commission  report  of  1906'  states  that  wages  range  from  15 
cents  per  hour  to  25  cents  per  hour  (SI. 50  to  S3  per  day)  at  United  States 
smelters.  Assuming  that  the  average  wage  per  day  was  S2.00,  and  that  the 
labour  of  2\  to  2f  men  for  one  day  was  recjuired  to  smelt  one  ton  of  zinc 
ore,  the  average  labour  cost  of  smelting  was  placed  at  S4.50  to  S4.75  per 
ton.  Since  the  commencement  of  the  war,  the  cost  of  labour  in  the  zinc 
smelters  has  very  materially  increased,  pai  tly  on  account  of  higher  wages, 
and  partly  because  of  lowered  efficiency,  due  to  the  intrfiduction  of  untrained 
men.  The  lowest  labour  rate  noted  by  the  writer  was  SI  "5  per  day  of 
10  hours.  At  one  plant  visited,  ordinary  labour  is  paid  25  cents  per  hour, 
wh>le  the  furnace  labour  at  this  plant  receives  S2.76  per  day.  Another 
plant  in  a  natural  gas  area  pays  a  minimum  wage  f)f  S>2.75  per  day,  and 
$3.41  per  day  to  furnace  labour.  At  this  plant  the  head  roaster  man 
receives  $4.07  per  day  of  12  hours,  and  the  .second  man  S3. 41;  the  firemen 
are  paid  S5.72  and  $4.72  respectively,  while  before  the  advance  in  wages 
they  received  $4.15  and  $3.15  respectively. 
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One  large  openitdr  stated  that  the  average  wage  paid  in  19t6  was 
about  $3.70  ptr  man  |xr  day,  against  $2.40  per  day  in  the  same  plants  in 
1914.  The  averaKi"  in(  rea>c  in  labour  cohls,  based  on  a  study  of  the  pay 
rolls  of  a  numlxT  of  plants  was  stated  to  be  at  least  ^S%.  Assuming  this 
percentage  increase,  the  labour  cost  of  smelting  should  now  '  placed  at 
$6.08  and  $6.41  \n-r  ton.  This  increa.se,  however,  docs  not  take  into  account 
the  lower  efficiency  of  the  labour  employed. 


Recoveries. 

It  is  only  under  exceptional  circumstances  that  recoveries  of  90% 
have  been  itained.  Irgalls'  placet!  the  average  recoveries  at  about 
88'% ,  when  Aorkmg  on  a  good  grade  of  ore,  and  stated  that  in  some  cases 
they  fell  as  low  as  72%.  It  is  difficult  to  obtain  accurate  figures  from  indi- 
vidual operators,  but  there  is  no  doubt  that,  during  the  last  year  or  more, 
the  demand  for  spelter  has  msde  it  desirable  to  operate  the  smelters  to 
full  capacity  and  has  lowered  the  percentage  recoveries.  A  recent  article 
in  the  "Engineering  and  Mining  Journal  of  New  York"  discusses  this 
question  and  states  that  there  is  talk  of  zinc  extraction  as  low  as  65%  to 
75'^;  .2  This  article  concludes  with  the  statement  that  scarcity  of  labour 
is  preventing  the  utilization  of  the  increased  capacity  in  the  United  States 
for  spelter  production,  and  the  yield  of  spelter  per  retort  in  use  is  much 
below  normal. 

LOCATION  OF  A  ZINC  SMELTER  IN  WESTERN  CANADA. 

The  two  principal  items  of  expense  in  the  operation  of  a  zinc  smelter 
are  the  fuel  supply  and  the  labour  supply.  In  Europe,  prior  to  the  war, 
the  largest  single  i'jm  in  the  cost  of  smelting  was  the  cost  of  coal;  in  the 
United  States  the  largest  single  item  was  the  cost  of  labour.  At  the 
present  time,  although  there  have  been  incieascs  in  the  cost  of  coal,  by 
far  the  greaii.  proportional  increases  have  taken  place  in  the  labour  costs. 
In  Canada,  were  a  zinc  smelter  started  here,  the  labour  charge  would  also 
prove  to  be  the  largest  single  item  of  the  cost  of  smelting.  Since  labour 
is  mobile  and,  within  certain  limits,  can  be  easily  conveyed  to  the  point 
at  which  it  is  needed,  the  principal  factor  in  determining  the  best  location 
for  a  zinc  smelter  is  the  availability  of  a  cheap  supph  of  suitable  fuel. 
It  is  also,  of  course,  desirable  thai  labour  and  all  other  supplies  requirco 
can  be  obtained  at  reasonable  rates— transportation  charges  on  ores  supplies 
inward,  and  on  output  outward  to  market,  should  not  be  excessive,  and 
facilities  for  re-shipping  valuable  residues  to  a  silver-lead  smelter  for  treat- 
ment should  be  available,  and  living  conditions  for  the  labour  employed 
should  be  desirable. 
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S„,n-  th.T.-  are  no  .Mahlisl,,,!  ,„u  sm.  Itin«  ,  ,nrris  in  western  Can.i.la 
.  h<romo>  nrcessarv  t..  r.msi.l.T  u'i.,1  l...ati.m,.  whieli  sati.fv  the  alH.vr 
ron,|,t..,n>.  are  available,  ar.,1  wh.n  ,,r.-  th..  a.lv.miaue,  an.l  ,li.,.lvantaKes 
nt  each  with  resfK-.t  to  the  raw  materials  re.|.iir,..|  l.v  the  industry  The 
prim  .pal  ciitrcllmK  fa.l„rs  are  shippin,.  a,„l  rereivin({  facilities,  ore  supply 
fuel  supply,  labour  supply,  retort  ( l,.v  .ui.|  fire  l.rirk  supplv.  Certain  loe  il-' 
ities  offer  arlvantaKCs  in  one  or  more  .lire.tion,,  hut  ,ti  the  s,,me  time 
are  distmrtly  <!,N,.rlv,mt.iKeuus  i„  ,,tliers.  and  it  will  onlv  l.e  l.v  r.uviul 
eomparative  studies  of  .ost-  ih..l  th,.  most  ,.<lv.mt..Ke..us  Im-ation  r.ui  be 
ascert.uned.      I  he   pruu  ip,il   lu.aliii.s   m   l.e  eonsi,l,.rf<|  ,,re  .is  f,,ll,.ws — 

Vancouver  Island.  Sesen.i  [H.i.r  „  the  e,,>t  si.le  of  \-,,n,„uver 
isl.ind  Oder  excellent  h.irbour  facilities  on  li.le  w.i.er  and  are  convvniVnt 
to  th..  Vancouver  Isl.in.l  co.,1  fiel.ls.  These  ,v,ints  are  l.K-atc.l  about  6(M) 
miles  from  the  prmcip.l  producing  zinc  mines  of  ih(.  Ko.,i,.n.iys  On  the 
oth.-r  hand  they  are  a.K.,nt.jKeou.|y  locate.]  lo  import  zinc  concentr.ites 
front    Australia    shoul.l    the    British    Columbia   supplv    prove   in.i.leou.ite 

Noth.nn  IS  knmn  about  the  suit.ibili.y  of  loral  lire  days.  ,md  Mich  materi.ils 
and  their  pr.Kiucts  would  h.u-e  to  be  imported  ..ith..r  from  th..  Cnited 
States  or  from  lu.Klan.l.  The  labour  supply  was  abun.lant  prior  to  the 
war.  but  at  present  considerable  difficulty  woul.l  be  .•xperienced  in  obtaining 
suitable  heln.  '* 

CroMTsnest  Pass.       I.ocati.^ns  in   ihe  Oowsnest   pass   offer  the  a.l- 
vant.ige  of  the  c'i<.an.^st  supply  ol  coal  in  British  Columbia.     The  distance 
from  th'j  Kooien.  y  zinc  mines  is  between  275  and  ,<_'5  mil..s.     The  .list , nee 
from  tho  P..  if,c  coast    is  about   800  miles.     Prior  to  the  war  labour    -as 
abundant,  but  conditi..ns  have  not  been  such  as  t..  eni-oura^e  local  imU.stries 
owuiR  to  the  dominance  of  certain  foreisn-controlled  labour  unions  .,n<l  the 
re<iiency  of  strike..     Suitable  f^re  clays  .,rc  not  known  to  .,ccur  lo.-.illy 
It  IS  possible  that  certain  clays  in  southern  Saskatchewan  mav  F>ro\e  to 
be  suitable  for  fire  brick  and  ret..rts.     This  has  yet  to  be  demonstrated 
At  present  retort  clays  would  have  to  be  importerl  from  St.  I.ouis.  Missouri. 
Alberta  Gas  Fields.     A  thini  possible  locuion  is  in  the  vicinitv  of 
•uie  of  the  Alberta  gas  fiel.ls.     The  two  principal  fields  are  the  M..dicine 
Hat  field,  and  the  Bow  Island  gas  field.'     The  Me.licine  Hat  field  is  located 
af^out  475  to  525  miles  from  the  British  Columbia  /inc  mines.     The  Bow 
Island  field  is  nearer  th..  mines  b>-  about  40  mik.s.     Has  for  fuel  could  be 
obcamed  at  a  satisfactory  rate,  but  there  is  no  certainty  of  the  permanence 
of  the  supply.     C  oal  for  reduction  purposes  woul.l  have  to  be  brought  from 
Bankhead  or  the  Crowsncst.     The  l.itter  localitN-  could  also  supply  coke 
breeze.     The  labour  would  have  t..  be  brou^l.t  to  either  locality  and  trained 
VVith  respect  to  fire  clays  and  retort  clays,  the  same  conditions  hold  as  in 
the  case  of  the  Ciou snest  pass. 

develo'p^!'  "'  ^"  '"'^"  """*"  *'^"'  "'*'"'  '"'^'«'<'  'hat  there  may  be  other  ^a.,  well  area,  a,  yet  un- 
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PROSPnCTlVE  COSTS  OF  ZIN(    SMF-l.TINT.  IN 
VVIvSTERN  I  AN. ADA. 

Construction  co«t«. 

plan.  usi.,B  c.,..l  «mU1  c.«I  al  ''",""'"''     ,|,,„v™lvt,.n,     Ay.ar 
L  o,  ca,.,i,v.  an.l  a -^  P^- -;:    ;;;;••;;:: LL,,,.,  a,U.,..a^^ 

bl. 
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Fuels. 

The  fuels  available  are  coal  ^^  l^f^^f^^^^  ^.^-^^  „„,,.  from  $3.50 

Vancouver  hland  coals  are  quoted  at    '^^^jr^'^l^i^^  are  prohibitive 

to  $4.00  per  ton  f.o.b.  cars  for  ---f;^:^  t'     4  p^r  ton.   'xccorcling 

for  a  zinc  smeltery.     Some  pea  coal,  sol  1  a    ^^    P^^^^^.^^,,,,,,„  Com- 

to  a  report  on  the  Conservafon  o    ^---  ^  ^  .  ^^^^^  ^^,  „f  ,he  Vancouver 

„.ission.'  from  24  to  .U  P-.-"\;^  ^^nt    a^the  total  tonnage  wasted  is 
Island  collieries  is  wasted  m  triafntnt      n  ^^  ^^^^.^ 

very  larRe.  It  should  be  pract.cable  '•'  ^J^J^J  „^,^^^„P,  ,han  one  dollar 
a  fuel  suitable  for  use  in  gas  producer  at  ^  "'^  «* ^'^'^^  ^,^^,„  investigate,!. 
-  r:.  .ri:;^--  ::aLr;::Se t^n trUet.l  ..  .ices  ranging 
from  $1.60  to  $2.00  per  ton. 

Crou^nes.  /-.  coals.     There  are  -en  -X:;-Xrsrntin'es 
coal  mining  in  the  (>owsnest  Pa.  a^.a.^--^^^^  ^^,„^^„^ 

which  are  at  present  " '-  J'^  7j^-  ,,,  ,,  ^he  mine.  I  understand 
$2.-S0  per  ton  for  run  ''f-'"-;-  ettrictions  which  provided  for  a  max.- 
that  ihere  were  formerly  legislat.vc  restrc  ^^^  ^  ^^  ^^^ 

„.um  charge  of  $2  00  per  Jon  ^^^;^Z^::Z^,^  or  withdrawn, 
informed  as  to  wh  'her  th.   ■  ^e.-^tnc Uon^  "  ^f  .^i.  Company 

^    „-,.H  :,,to  piet-ilhireical  coke  in  beehive  ovens. 

The  other  companies  now  operatmg  <n  tH  '.  sinci   , 

ineou.^  t-  ,rn„«!rvauon  Canada.  19M.  pp.  188  •n'l 
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prin-,  which  rauRO  from  $2.00  to  $2.50  por  fon  for  n.n-of-minr  r„,il  fob 

rar.  at  th,.  nnne,      If  artual  hu>in.-.  ntf.rr.l  it  is  pr„l.a(,lr  ,hat  ., ..itahle 

for  Ka>  prfHlucTs  r„ul,l  l„.  ol.tain,-,l  at  $t.7,S  p<r  i,.„.  The  calorifi.-  value 
of  this  Mack  coal  would  \h'  afiouf  I2.0<M)  B.Th.'.' 

iMhhridt'e  Coal.     St-vcral  r..mpani.s  an-  pr.Hlu.inu  a  hKi.iti.-  , in 

th.-  yinn.ty  of  I.Hhl.nVlK.-.  Th.-  hraiin^  vah...  of  thi.  .oal  is  l,.>s  that,  th  ,t 
of  th.-  roals  pr,KhK-,<l  in  th.-  (  r.  ns,„.st  pa.s.  fu-inK  only  .iWm  1I),(MK) 
H  rh.l  as  a^amst  l.MHX)  B.Thl  vi.-l.l.-.l  by  o.al^  from  th,-  Cmws.H.st 
f  asH  area.  It  is.  h.,wt  v.-r.  suitabU-  for  usi-  in  gas  pr.Mlun-rs  an.l  .an  In: 
ol)tain(-fl  at  a  rrasonabh-  price. 

Mine  slack  contains  t<K.  larg.-  a  i)r..iiortion  of  fire  clav  to  be  a  suitable 
uel.  but  a  certain  amoui-t  of  slack  is  p„.|uce<i  fr.im  th.-  bnakin«  of  the 
lump  coal  during  han.llinK.  Thi.  m.t.rial  is  ,|uute<l  at  75  cents  p..r  ton 
b.,.b.  cars  al  the  min.-,  .md  contains  about  I')'-;  of  ash  and  «'';  of  moisture 
The  heating  value  of  this  slack  is  about  9.000  R.Th.U.,  but  the  tonnase 
at  present  available  is  small. 

Anihrante  Coals.  Anthracite  oals  are  produ.-e.!  frofTi  two  districts 
in  Alberta-at  Canmore  an.l  at  Hankhea.i.  fhe  Canrnore  Coal  I'ompany 
pick  and  wash  their  coal  and  ship  it  as  run-of-mine.  Th.-  coal  produced 
at  the  Bankhead  mini:s  is  screent-d  and  sized  for  the  market,  I„  the 
pi-occss  of  treatment  about  .?.S  pt-r  cent  of  the  output  is  r.-.-over.-,|  as  dust 
Fins  dust  IS  made  into  briquettes  at  the  mine  and  a  verv  con'  i.lerable  market 
for  the  briquettes  has  developed.  F)ick  states'  that  the  avcraKe  cost  of 
pro<luction  .if  these  briquettes  is  S3. 10  per  ton,  allowing  St. 00  for  the  cost 
of  the  dust.  The  Company  quotes  this  dust  at  Si. .SO  per  ton  f.o.b.  cars  at 
the  mine,  and  also  states  that  their  briquettes  trade,  which  is  largely 
contracted  for,  requires  all  the  dust  that  they  make. 

By.Prodnct  Coke  Oven  Gas.  The  prmluction  and  outpu>  of  metal- 
lurgical  coke  in  British  Columbia,  during  the  last  four  vears  h-ve  been 
as  follows: — 

,„,,  Production.  Output. 

2H 299.773  ton..  296.052  ton.. 

'^ 265,198     .  26.1,318     . 

1''5 275,523     ,  275,375     I 

All  of  this  coke  wa.s  made  in  beehive  ovens,  and  a>l  by-products  were 
wasted.  There  are  about  1,636  of  these  ovens  available  in  the  Crowsnest 
Pass  area,  in  addit'on  to  two  batteries  (of  25  ovens  each)  of  the  Belgian 
retort  type  coke  .,ven  at  Lisle,  and  101  Mitchell  rectangular  ovens  at 
Passburg.  The  ordinary  beehive  over.s  yield  about  2  tons  of  48  hour 
coke  per  day  on  the  average,  this  being  about  62-5f^of  the  weight  of  the 

bu.ineMX"e5°"^*"'  ""'"  '^"  "'^  *""'""'  '"  "^  ^'«»>'^-"'  "»"»  ^  """"i  «  %l.li  per  ton.  if  «y  r«l 
•  ConKTvation  of  Coali  in  Canada,  p.  123. 


dtm  ^^afflb-^"'  -'x 
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coal  char,.,.  The  hatter.cs  o  ^e  ^el.i-  n.U.r.  U,.e^....  ^jj- i"  o.- 
ation,  a,..  avcTaRC  output  of  l^O  -s  -' /t'  '--  "^  „„  „  escnt  time 
being  aboul  OO'';  ..f  the  .e.^ht  of  the  coal.  '^3*';,, ."^  ,;,,..' „„,,  ..ven. 
only  about  1.000  of  the  beehive  ovens  are  .n  operat.o.u  all 

"^  't' detailed  studies  of  the  results  that  could  be  '^^if^^l^^;^;;;^ 
cok.nR   coals  in   ^^^-P"^"^'""     ^  ...   ^-  ,,,,,  cubic  fo.,t.     These  are  mutuiium 

•.u     „i..  anc     rfcoviTv    or  250, IHH)  cuou    itn.  i"  -."     i  - 

ore,  .Mh  onk   no  ,  rccc„       .  ^,.^,„    .  „„„  „,  ,;„,  „,,ul,i 

^„.;t,--    Ml  nractice  nrobablv  much  le>s. 
f„,  various  «»„„.    The  «.,»,,.  iiaMlly  ■-«"',"     „,,,„„,;„„  i,  „„t 

!,«"„i  i,  ;;£;;: ... .....i.«* .- ».»»,.  „:.„„ ...  ,h.  ,v,.. -„ 

,„.l°  A;,.;,i.*K : »i  -»•*■«  -  ""»'"^' '-"""'"" ""'"""" 

"-;;;i;zr;...,.™»,.™..^.;;.;t:r:,;:,";;7::;^ 

„lT,.r.l  ..  larBc  ."..I  l«r........n.  ...,..k..  ....  .1..-  'I-'"  '' 

Conservation  cif  Coal  in  Lanaua.  oy  "  .  j. 
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coke.  It  should  be  possible  to  arrange  for  a  by-product  coking  plant 
to  care  tor  this  tlxed  minimum  and  to  .issure  continuous  operation  of  the 
coke  ()lant.  Tlu-  lliictuatins;  demand  could  be  met  by  usinj;  beehive  ovens 
asat  present  or  by  providing  storage  capacity.  While  some  such  arrangement 
would  be  practicable  under  public  ownership,  or  under  the  ownership  of 
a  single  corporation  wlio.se  various  departments  would  co-oiier.ite,  under 
e.\i-ting  conditions  it  is  very  doubtful  if  any  such  arrangement  could  be 
n.ade  without  (io\ernment  intervention  in  the  interests  of  conservation. 

I^y-product  gas  would  be  an  excellent  fuel  for  the  zinc  smelter.  It 
has  ne\er  been  used  for  thai  purpose  in  .\meric.i  nd  possibly  some  slight 
difficulties  miglu  be  experienced  at  first.  The  great  danger  to  the  zinc 
smelter  woul<l  be  possible  shut  downs — even  a  shortage  of  supply  for  half 
an  hour  would  ha\e  serious  conse(|uences. 

Natural  das.  .Natural  gas  i^  being  produced  in  commercial  (|uantities 
in  two  localitit's— in  the  Medicine  Hat  field  and  in  the  How  Ireland  tield. 

The  following  information  with  respect  to  the  Medicine  Hat  gas  field 
was  supplied  to  the  commission  acting  for  the  Im|)erial  Munitions  Board 
in  lOl.s,  in  connexion  with  the  supply  of  copper  and  zinc'; — 

The  ji'is  area  i'x[)l()itc(l  extends  from  IS.issano,  ninety-five  miles  west  of  Medicine  Hat 
to  Dun  more,  nine  miles  e.i>t.  'Hie  llow  .it  |)iiruiiore  is  ihe  s.ime  asat  Medicine  H.it,  so  that 
it  is  proli.ilije  th.il  the  field  extends  a  considerable  dist.inre  beyond  lh.it  point,  barge 
flows  have  also  been  found  at  liow  IsKind.  'I'he  nortlurn  limit  has  not  been  defined  as 
drillinj;  t' is  only  been  done  cirpse  to  the  eitx'.  .Medieine  Hat  gas  is  found  .it  tliree  dilferent 
depths.  The  first  is  at  1J5  feet  and  this  nas  is  damp;  the  second  is  at  Ul$  feet  and  this  gas 
also  carries  a  little  moistnrc  but  at  one  time,  was  used  as  source  of  supfily.  The  pressure 
of  this  u.is  is  .ibout  2.^n  lbs.  tier  sipi.tre  inch.  The  city  is  now  supplieci  with  j;as  from  a 
depth  of  '),si)  feet  to  l.ll.sd  feet,  and  the  wells  drilled  to  this  str.itum  have  a  capacity  from 
2,,'iOt),IIO(l  cubic  feet  to  4,1)00,(100  cubic  feet  per  J.s  hours.  The  rock  pressure  .it  tlii.-.  de(>th  is 
almut  .s8.S  lbs.  per  s(|u,ire  inch,  and  the  g.is  cont.iins  no  moisture.  The  cost  of  drilling  one  of 
tliLse  wells  is  about  S10,0IH).     .Medicine  Hat  has  Lieen  using  gas  for  about  14  years. 

The  aualvsis  of  the  gas  is  as  follows: 

Meih.ine ')9'49':j, 

Hy.lrogen   SV.'i} 

( )xvgen a  trace 

B.'i',  v.  per  eul>ic  foot 1 ,  100 

During  the  year  \')\i,  the  domestic  consmnption  amounted  to  7.S0.OOO,0()()  cubic  feet, 
while  the  industrial  consumption  was  .ibout  yOO,000,0(IO  cubic  feet  extra.  The  gas  is  sold 
for  domestic  purposes  at  the  rate  of  l,!lc  ytet  1,000  cubic  feet  and  for  industrial  consumption 
at  5c  per  1  000  cubic  feet.' 

For  (iistriliution  throughout  the  city,  the  gas  is  first  pas.scd  through  a  high  pressure 
and  then  tlirough  a  low  pressure  regiil.iting  st.ition.  The  gas,  on  coming  from  the  wells, 
passes  through  a  high  |)ressure  regul.iting  station,  where  the  pressure  is  reduced  to  .lUjut 
40  lbs.,  anil  m.iins  run  through  the  city  carrying  gas  at  this  pressure  on  which  are  located 
low  pressure  regul.iting  st.itions  which  .ig.iin  reduce  the  pressure  to  about  6  ozs.,  at  which 
pressure  it  is  distributed  through  low  pressure  mains  to  the  consumer.  Tor  manufacturers, 
regulators  are  installed  to  give  whatever  pressure  may  be  required  for  the  particular  pur- 
poses to  which  it  is  .ipplied. 

There  are  at  the  present  time  2,S  wi'lls  drilletl  in  the  \  icinit\'  of  Medicine 
Hat.  The  a\er.ige  capacity  of  these  wells  is  stated  to  be  3,000,000  cubic 
feet  each  per  24  hours,  on  the  authorits-  of  Robert  S.  Winter,  gas  super- 
intendent of  the  city  of  Medicine  Hat,  and  the  rock  pressure  is  placed  at 

'  licport  of  ttiia  Cnmmissl.jn.  p.  I.i4. 

*  Tlie  presence  of  liydronen  in  natiiriil  nas  is  very  tlaiitjtful. 

=  The  price  rar.ics  xtq—.  i  ccuis  to  r..iii  a  CL.it  eel  I.uuo,  avCuiiJ.iii  to  ttio  amount  used. 
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555  ^u„ds  ^,  ^uare  I.e..    Th,„  ,,.  ,^;;*  ^-J.V.t*,^!  j*?',". 

1,380,000  cubic  feet  for  domestic  purposes,  and  7.100,000  cumc 
mmufacturinc  purposes,  per  24  hours. 

W.h  rcic,  .o  ,he  u»..  of  Medicine  Hat  ga.  lor  »nc  .meltmg  purp»c, 
,  a^liXha,  ,he  ci,y  o.  "^-i'^-.^^- "'" ^^S  S  » 

^"".ro'„T:iv3orjr.::Sei"ori'i«r^^oMj 

P^  ,  r  ^  f-^r  •>  npriod  of  ten  vears  at  one  filth  ot  one  ceni 

'°"THe  pn,d„a,.,a.  ---- "-'1^ c'^^V^  'i^^^^^ 
l?S»o'M-«"TSe"?rr.Jr.vai,ab,:c.ii...h»^ 

?::;^;r:nT^p;j;'^:  r.- cij;"^^  --  -<•  ■»  •  ---  - 

°'"vrc::p::;r;LtX'«e,a.app.,.o.na.^ 

/*"",    "'"^oo  cubic  feet  per  Cav.  provided  that  more  than  l^.OOO.OOO 

.    r       r      .u    c,  f  innnnno  cubic  feet,  16  cents  per  i.uuo  cudil 
\r^^::J^lZS^'^^^-^^  -  cents  per  1 ,000  cubic,  fe. 

^the  iast  5,000,000  ^fl^^J'Z.:;^^^^::^^^^ 
and  power  rates  to  each  consumer^     Th^y   .  ^^^J^  ^^^^^^^^^  ^^  ^^^ 

f  ^"^'^^Tn"c  lei   ng";  at      Their  franchises  with  the  cities  and  towns, 
type  of  a  zmc  smelting  P'^  preference  to  domestic  consumers 

.hich  they  now  supp,  ..  h         .  g    c  _p^^  ^^  ^^^^^^^^^  ^.^^  ^^^  ._^^^^^^.^, 

.„  case  of  sho  tag       -^    ^  V  ^^  ^^^j^j^^  ;„  ,heir  franchises. 

""r^n'ot    ec  s    r'     i        is  r'port.  to'comment  at  any  length  on  the  pro- 
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of  Medicine  Hat  for  the  relatively  .ow  years  that  a  zinc  smelter  could 
be  operated  near  that  town  would  not  begin  to  compensate  the  community 
as  a  whole  for  the  losses  that  it  will  eventually  experience  if  it  permits 
its  most  valuable  natural  fuel  to  be  wasted  in  a  zinc  smelting  plant,  largely 
for  the  benefit  of  the  non-resideni  private  interests  operating  the  plant, 
and  for  speculators  in  land  values. 

Reducing  Materials. 

The  reducing  materials  that  would  be  available  for  a  zinc  smelter 
located  in  British  Columbia  or  southern  Alberta  ave  coke  breeze  and  anthra- 
cite dust. 

Coke  breeze  could  be  obtained  from  the  coke  oven  plants  in  the  Crows- 
nest  pass,  about  40  lbs.  of  breeze  being  produced  per  ton  of  coke.  At 
present  a  portion  of  the  breeze  that  results  from  handling  the  coke  is  washed 
and  marketed  at  a  price  of  S2..S0  per  ton.  There  is,  however,  a  considerable 
amount  produced  that  is,  at  present,  a  waste  product.  The  coke  produced 
in  the  Crowsnest  Pass  area  is  all  used  for  metallurgical  work,  chiefly  in  the 
cof  .r  and  lead  smelters  of  British  Columbia,  only  a  small  percentage  being 
sold  in  the  I'nited  States.  The  demand  for  metallurgical  coki"  fluctuates 
greatly,  and  there  is  a  corresponding  fluctuation  in  ll.  amount  of  coke 
and  coke  breeze  produced.  This  variation  in  demand  is  also  assigned  by 
one  of  the  principal  producers  ol  coke  as  a  controlling  factor  which  would 
make  it  unprofitable  to  install  by-product  coke  ovens.  There  are  over 
600  ovens  with  a  combined  capacity  of  about  1,200  tons  per  day  lying  idle 
at  this  date. 

The  coke  ovens  on  Vancouver  island  are  not  in  operation,  and  coke 
breeze  would  have  to  be  imported  from  the  mainland,  from  the  state  of 
Washington,  or  from  Australia. 

Anthracitic  dust,  produced  from  the  semi-anthracite  coals  of  the  Cascade 
coal  basin  would  probably  prove  to  be  a  suitable  reducing  material.  The 
dust,  now  made  into  briquettes  at  Bankhead,  as  alreai'y  "-oted,  is  quoted 
at  $1.50  per  ton,  but  the  demand  created  by  the  exist"  u.;  market  for  bri- 
quettes is  such  that  very  little  of  it  would  be  available. 

Dead  coals.  Many  of  the  coal  seams  in  the  Crowsnest  I'ass  area  out- 
crop at  the  surface,  and  it  would  be  possible  to  obtain  weathered  coal  from 
some  of  them.  At  present  there  is  no  market  for  this  product  and  'one  L 
produced.  The  nearest  approach  to  dead  coal  is  the  coal  stripped  from  the 
upper  portion  of  the  coal  bed  at  Corbin.  Trials  would  be  necessary  to  deter- 
mine the  suitability  of  this  material  for  reduction  purposes. 


Retort  Clays. 

Practically  all  the  zinc  smelters  in  America  obtain  their  retort  clays 
from  the  St.  Louis  district  in  Missouri.     As  already  noted  these  clays  are 
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,„n  I.o.b^  Jocks  a,  Vancouver  Wand  p.,.n,..  ^,,_, 

would  be  respectively  S1.20,  S1.24.  and  S    3L  Saskatchewan. 

High  grade  fire  clays  are  -'P-^;;^;"  ^f;;;  ^  ascertained  by  trial 
Their  suitability  for  use  as  ^^;^"^^.  ^'-^^"^ ""  "",^\.„  j„„,  Saskatchewan 
on  a  commercial  scale  and   tins  has  not  yet  been  d  ne 

clays  could  be  laid  down  at  B;-. '^>-^.^'^;,.^  '  ,r^;'l^;;::;..ctively. 
rates  to  Frank  and  l-ern.e  would  be  S3.1-)  an.    S.  .-      P 
The  cost  of  the  clays  at  the  pit  nee.l  not  exceed  Sl-^O  p.r  ton,  1 

might  be  only  SI  00. 

Labour  Costs. 

•rl„.  .>  no  lal,onr.  skilled  in  .he  .inc  in.lu.try.  available  in  <  anaJa- 
A.  p'e»„  even  general  labour  i.  very  .earee  ™' ~^- -":;;:;  1    .Jl'c 
hJh       luM  what  wages  would  have  to  be  paid  bs  a  newly  or^an. 
S;er'i';l  tl^s-iitle  >o  a.eer.ain^  /^.trrtS'in  Ca'n'al 
Ingall,  reckoned  an  averaRe  vvaB.'  of  ?  '■<»'"""'  .^'^^^.^^„  ;„  ,hc  d„c 

t  as  that  which  prevails  ,n  the  lead  and  -P.-  mdus^u.. 

Men  skilled  in  the  industry  are  not  at  present  •''^'^^  y-^^^-,,, 
siderable  difficulty  can  be  antuipatexl  ^'^ '-^"^  ';; J^^  ^1  -^  "d 
of  a  competent  head  furnace  man.     Such  a  -^^^^^^^^ ^,  .^e  zinc 

-iit:»o.'Si:::'-rsr:.'::;^.';».»J„e. 

year  or  later. 

T^hic  Commission  kc-port,  p.  54. 
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If  the  avt-raRC'  wage  in  the  zinc  industry  in  thi'  I'nited  States  in  1006 
was  S2.00,  it  is  prol)al)lv  about  S.^.OO  to-day.  Corresponding  to  this  the 
average  wage  that  would  have  to  be  paid  in  Canada  would  be  about  S.^50. 
Assuming  that  the  smi'lting  of  2,000  pounds  of  green  ore  requires  approx- 
imately the  labour  of  2\  to  2^  men  for  one  da>',  the  labour  m-t  per  ton 
of  ore  smelted  in  Canada  would  amount  to  about  S8.,^0  per  ton. 

The  accompanying  schedule  showing  the  wage  scales  in  force  .it  'I  rail 
in  1916  will  serve  to  gi\<  a  fair  idea  of  the  wage  scales  that  would  prev.iil 
at  a  zinc  smelting  plant  in  western  Canad.i.  if  one  were  established. 
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Con.oUdated  Mlnlnft  and  Smelting  Company  of  Canada.  Limited.' 

Wage  Scale,  Smelter.    Corrected  to  July  1,  1916. 


Copper  Furnaces — 

Furnaceman. . 

Feeder .;■.''■ 

Loader  or  2nd  feeder 

Pot  pullers 

Slag  spout  man 

Clay  man 

Feed  floor  sweepc 

Flue  dust  man. 

Craneman 

Labourers 

Dump  switchmen 

Tapper 

Lead  Furnaces — 

Furnaceman 

Feeder 

Loader 

Slag  tapper 

Slag  spout  man 

Bullion  men 

Flue  dust  men 

Cranemcn 

Crane  chaser 

Labourers 

Feed  floor  sweeper 
Casting  lead  Ancdes— 

Lead  caster 
MatU  Plant— 
Crushermj.n 
Wheeling  to      usher 
Dumper  Kil.    '  cars 
Labourers 
Slag  Breaker  — 
Operator 
Helper 
//.  6f  H.  RaasUrs— 

Firemen ■ 

Converter  tender 
Con\crtcr  crane  chaser 
Conveiter  helpers 
Ore  wheelers 
Crusherman 
Crtsherman  helper 

Scaleman 

La'jourers 
Crjnemen 
Hoist  man 


3.65 
3  40 
3.40 
3.15 


3.50 

3.65 

3.25 

3.40 

3.75 

3  90 

3.25 

3.40 

3.50 

3.65 

3.00 

3,15 

3.00 

3.15 

3.50 

3  65 

3.25 

3  40 

3.25 

3.40 

3.00 

3.15 

3.90 

1       4.05 

3.50 

1       3.65 

—  „..^  tn  invMtiaate  the  feasibility  of  Refining  Cop- 

-Tl<,.p„.,.,,ed  '-JA  R^otdc.  tl.  Con,™^>™  app^  ^,,,,  .„  ^,,,,,  ,..5. 

■«'  T;?,r;,t"cu"-l^S^e''in"for;"  .^„ril  -'Oth.  Wt';^  ,,,,  ^„j  ,„  ,„„,i„ue  iu  force  for  the  duration  of  the 

.  "second  Scol,-^-^r  ^^^^V^uffiae^^t  V   o\oweV\h'e  mine  scale.,  «hen  50V5,  of  tl.e  reduct.on  made  m 

Tti'„"";''£t^th'';Sl"oT^-S^"|"  ^"  Tr  Tst'w' 6  tV/uf  August,  and  September,  a  fiat  increa« 

?5c  Montrealrini  '"■l''-n,>?'!>»^''"^J  man  l^^r'd^y.  and 'when' i^PP^r-'is-beVween  1».  and  2..  a.>a  Ie.ul  u  be 
^^  ^^'^rTruKJeai^  i"'  Sl'sc-p^'^an  per  day. 


n^BTf^T^rs^Bm 
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Hours 
per  day 


First 
Scale. 


Second 
Scale. 


Third 
Scale. 


Wed^  Roasters — 

Furnacemen 

Scalemen 

Labourers 

Dunght  and  Lloyd  Roasters — 

Furnacemen 

Helper 

Labourers 

Sample  Mill— Day— 

Millwright 

Millman,  head 

Millnien 

Labourers 

Crusherman 

Sampk-  cutter 

Collerell  Plant— 

Operator 

Handling   fume 

Sample  Mill— Night— 

F'oreman 

Millmen 

Crusherman 

Labourers 

Mechanical  Department — 

Foreman  machine  shop. 

F'oreman  boilermaker. .  . 

Machinists 

Machinists'  helpers 

Boilermakers 

Boilermakers'  helpers. .  . 

Flanger 

Flanger's  helpers 

Welder 

Welder's  helper 

Blacksmith 

Blacksmith's  helper 

Car  repairers 

Drillers 

Pipe  fitters 

Pipe  fitters'  help-ers 

Chain  gang  foreman ... 

Chain  gang  labourers. . . 

Blower  room  tender. . . . 

Oilers 

Labourers 

Electrical  Department — 

Electricians 

Electricians'  helpers. . . . 

Labourers.  

Linemen 

Motormen 

Carpenters — 

Carpenters 

Carpenters'  helpers. .  . . 

Labourers 

Track  layers 

Track  l.iyers'  helpers. . . 

Flume  foreman 

Flume  watchman 

Teamster 


8 
8 
8 

8 
8 
8 

8 

8 
8 
8 
8 
8 

8 

8 

8 
8 

8 
8 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
8 
9 

9 
9 
9 
9 
8-9 

9 
9 
9 
9 

y 

9 

12 
9 


4.00 
3.00 
2.75 


00 
00 
75 

.SO 
SO 
,00 
,75 
,00 
,50 


3.50 
3.00 

4.00 
3  00 
3.00 
2.75 


5.00 

5,00       I 
'4.00  to  4.50!4. 
(3.00  to  3,25  3. 


4.25 
3.25 
3.00 


25 
25 
00 

75 
75 
25 
00 
25 
75 


00 

00 

25 

25 

00 

00 
4.00  to  4.50 

3  25 
3.25  to  3.50  3 

3  25 
3.50  to  4.50  3 
,3.00  to  3.50  3 
'       4.50 
,2.75  to  3.00  3 
;       4.00 
1      3.25 
2.75 


3.75 
3  25 

4.25 

3  25 
3.25 
3.00 

5.25 
5.25 

25  to  4. 

25  to  3. 

4  25 


4.40 
3  40 
3.15 

4.40 
3.40 
3.15 

4.90 
3.90 
3.40 
3.15 
3  40 
3.90 

3.90 
3.40 

4.40 
3.40 
3.40 
3,15 


!       5,40 
i       5,40 
5  4.40  to  4.90 
50  3.40  to  3.65 


25 
50 
50 
25 


3.25 
25  to  4 

3. 50 
50  to  3, 

3,50 
75  to  4 
25  to  3 

4.75 
00  to  3 

4.25 

3.50 

3.00 


40 
40 
65 
65 
40 
40 


75  4.40  to  4.90 
3.65 

75  3.65  to  3.90 
3.65 

75  3.90  to  4.90 

75  3.40  to  3.90 
1       4  90 

.25  3.15  to  3.40 
4.40 
3.65 
3.75 


3.50  to  4.50  3.75  to  4.75  3.90  to  4.90 
3.00  3.25  3.40 


2.75 
3.50 
3.25 


3,00 
3.75 
3.50 


3.15 
3.90 
3.65 


14.00  to  4.50  4.25  to  4.75  4.40  to  4.90 


3.00 
2.75 
3.50 
3.00 
4,00 
3.00 


3.25 
3.00 
3.75 
3.25 
4,25 
3.25 
3.50 


40 
IS 
90 
40 
40 
40 


3.65 
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Hours 
per  (l.iy. 


A/iisnns—  1  0 

Hrickhiyirs        \  <) 

Brit  kl.iycr's  hv\\n.-T* ,, 

l..ilMiiirers.  j 

Lead  Kc finer y—  ..i  « 

Taukroom  foreman ,  jj 

Tankroiim  labour j. 

Short  circuit  iiicii   . .  ■ ^ 

Short  circuit  men  helpers ^^ 

Sheet  h.innor k 

Sheet  haii«cr  heliiers ,  j^ 

Shi'et  har.ner  boys >, 

Sheet    easier ,  ^ 

Motor  tender |  j( 

Oanenien |  i), 

Crane  chasers ■ ;  ^ 

Scrap  washers j 

Slimes  riant—  \ 

Shift  Ixis-es 

I'arters  and  furnacemen 

Koasiermen 

All  laUnir ; 

yUrio!  Pbxil—  \ 

OperatiiiK  "'c" | 

Labour...      -■      .   ■7,,V ' 

Machinist  and  PMH' I"  '-'^,,,-,_r 
Slime  washer  (contract I  at    S.*.'.''   ptr^ 

day.  i 


First 
Scale 


5  (M) 
.\  m 

2  75 


50 
75 
50 

75 


3  (M) 


75 

75 

75 

50 

25 

00 

00 

i .  50 
.?  (M) 
2.75 

2,75 


Second 


5  25 
.1 .  25 

,roo 

^  75 

.>i  00 
3  75 
3.00 
3 .  25 
3  («> 
2.(X) 
3.00 
3  75 
3  50 
3  25 
3  25 

3 ,  75 

5     T^ 


ihird 


Scale 

5  40 

3  40 

1   3.15 

3 

3  00 
3  00 


3. 00 

2.75 
4.(H) 

3.25 
3.00 
4  25 

3.')0 

3   15 

3  <«) 

3.15 

3.40 
3.15 
2.15 
3.15 
3.00 
3.65 
3.40 
3.40 

3.90 
3  40 
3.15 
3.15 

3.40 
3.15 
4.40 


Tlif  fnllouing  additional  wage  sc 


•ales  arc  also  of  interests- 


Wage 

Eight  hour  shifts. 


Scales  to  the  Slocan  District,  British  Columbia.' 


Miner. 
Stopor 
Mucker 


Nine-hour  shijls- 


Rlacksmith 

Blacksmith's  helper 

Carpenter 

Timber  framer 
Conipressorman 


S4  00 
$3., SI  Mo  S4  00 
3  50 


4.50 
S3  -sO  lo  S4  Oil 

4  00 

3  50 
4.50  (10  hrs.) 


Ten  to  twelve-hour  shifts— 

Mill  foreman  . 
Jig  man,  day.  . 
Jii'  man,  night.  . 


S5  OOtoS'J.OO 

4  00  to    4  50 

5.00 


$4  00  to  S4  50 

7™',"""-. 3. .so  to    4.00 

Bl.uksnnth 

Timbernian 


Engmcer  . 
Ore  sorter  . 
Car  loader. 
Labourer 


Crusherman 
Latourer 


S4  00 


S4.00 to  $4.50 
$3  50 
3.50 
3.50 


Tableman ,-. 

f"^, >...>>. .rnl  in     J  .  I  ^ 


4  00 


4.00 


3.50 


::ji:^j^\z^t!^^^^'"'''- 


Surface  shifts  are  usually  nine  hours. 


Some  few  occupa- 
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Wuftc  .ScnU-!t  In  Rnniilund  Cnmp.' 

Minpr.  S4  W  llni^i  cn^imtr  SI   75 

Mitu-r,  siiikiiiK  ■♦    ^"  (  (.ii;|.rr>-.(i|- inyiiuir  I   .'5 

Mucker .<  5ll  lil.i,  K-milli  t   25 

'rinilH^rm.in 4  <M)  Ul.n  ;     nilli,  liilpi  r  <  75 

TiniU'riiian  shafts   .  4  50  M.k  hniiVt  4  i5 

'rr.iikm.iii 4  111  M.ii  liiiii-i,  lirl|i«T.  .      ,?  50  lo  .?  75 

ri|)fnian 4  tHI  Orr  ^firtir  .<  25 

I'ilKniaii  helpers    ,    ,      .1  25  to  .<  75  I  aUiiin  r, -iirl.ii  c  ,1  25 

riiiiipnian  4  25  I  iiail«r\anl  inan  .<   25   in  .i  50 

Motiirnian ,<  75  'riiiiluT  Iranu  r  4  INI 

Ulasicr 4  50  'I  iniliir  fratiu  r,  hil[i<T  .<  50 

Ulaslcr,  helfxr 4  00  (ar|i<iit<r  4  25 

HlastiT,  on  liolllrllTS  4   0(1  Nipper  .<    75 

SkifUfnder 4  0(1 

Wage  Sciitvii  In  the  Joplin  DiHtrUt,  Mi.iMourl." 

(".rcmnfl  bf^s S5  00  to  S7  .00  '>hii\iller,'  in  ^hiet  ground     1  Ic'  (wr  ean. 

Ildi-tinan,  ^haft  (S  hrs.)        4  00  Mule,'  StdO 

lloi-tnian,  iniline  h(ii>t          .'   75  Hooker-  I  no 

Hoi^t  man,  ill  sheet  ground     4.75  (.a-enjjine  man  S4  00  lo  .S5.(HI 

Miner,  at  taee    .     .                   4  00  I- irenian  ( 12  hr>. '  4  00 

\Iiner,  in  sheet  Kroiiml           4. IMP  liKni.in           .  ,                  5  00  lo  U  00 

Miner,  lieliKT,  in  >heel  lalileman   .  .^.75 

ground .<   75  Koek  rricher  .i   2S   to   .<   50 

Shoveller*,  piece  work    7   5e  [ler  can 

AVAILABLE  ORK  SlITLV. 
Genera!. 

Till'  ch.iracii'r  nf  ilic  f5rili>h  f'dliiiiilii.i  zinc  i  re-  ,i\,iii,iM(  Ini-  in  .iinuiit 
is  wfll  knowir^  Tlif  ^rcittT  [)iirti(>ii  nf  tlic  ore  pnnluii'd  in  tin-  !\.iiiiiii,i\>. 
coilsislft  of  a  mixture  of  ziiK"  hlfiulf  and  j^alona,  ii>ually  ciiiitiiii  ■  -iixtr, 
and  very  frw|uently  p>  rites. 

In  many  of  the  mines  the  ores  are  comiileN  siKer-lead  nre--  cuntaining 
ziiK  blende,  whieh  ha>  to  he  renioNi'd  t<i  make  liie  lead  ore  marke'ahle. 
Zinc  ore  from  such  a  mine  is  in  the  nature  of  a  liy-i)ro(iuit ;  it  u-uaily  eon- 
tains  a  eon>ider.d)le  amount  of  sil\'er,  however.  A  feu  mine-  prodiH'e  zinr 
blende,  with  whieh  is  associated  onl\-  a  small  aiiKHini  uf  lead.  l)iirin^: 
the  last  two  years  one  mine  has  been  producing'  a  ro!  -ider.ible  tonii  i^e 
of  carbonate  ore  containing  some  silicates,  ob\ioiisly  i'  pro(li:(t>  nf  the 
partial  decomposition  of  larij;e  sulphide  on.-  bodie>.  I'li  pnidnii  i-  rehit- 
ively  high  in  iron  and,  as  shipped,  cont.iiiis  only  almut  .lO'  ,  nl  zinc  m  less. 

Zinc  ores,  prepared  for  shipment  in  Briti^h  Cnlumbia,  consist  in  i)art 
of  hand-sorted  lump  ore,  and  in  part  of  mill  coik  entr.iie-. 

The  mill  concentrates  produced  here  were  furmeriv  .ilmo>.t  wholly 
recoNcrcd  on  jigs  and  tables.  RecentK'  two  mill-  li.ne  intriMlincd  tlntaiifin 
units,  and  one  mill  is  introducing  partial  roa-tini;  .aid  magnetic  cnncentra- 

•  I'liderKround  shifts  eiclit  I'ours.  surface  nine  hours. 

'  The  present  scale  is  a  sUdmii  scale  based  on  $(»0-$70  ore.  I- or  every  $10. (HI  increase  the  wages  are  to  lie 
increased  2.1  cents  per  day. 

'  .\  shoveller  will  averase  12S  to  \^S  cans  per  day.  The  nontinal  caiiacity  is  l.ntMl  Ihs..  the  actual  delivery 
800-mi*(  lbs.  The  cans  used  in  the  sheet  ground  are  sli»ihtly  lariier  in  capaci'y.  One  hoist'nan  handles  .ibout 
8tX)  cans  i'Cr  day. 

•  A  local  name  applied  to  the  man  who  shifts  the  cans  from  the  shoveller  to  the  botto  i  of  the  shaft. 

•  For  a  fuller  discussion  see  Report  of  the  Ziii^  Conmiission.  p.  13. 
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tion.     Other  mills  are  proparin«  to  follow  -nit.  a,td  i,  is  to  Ik-  .xpcct.jl  that 
there  will  he  a  n.nsi.kral.lo  improvcnu.u   >n  the  ,rad.  of  the    null 
centrales  available  for  treatment. 


Output. 

Ar,i,nal  Output      The  annual  output  of  /inr  ore  from  Cana-lian  m.nrs. 

H  U    mH.lh    CO  tent,  are  >hown  in  the  s,a.i>tieal  tal.les  whuh  ar.-onM.any 

and  Its  metaiiu  conuiu>  j'l  ■  •  ..riMlnced  c  urinn 

this  report.     It  will  he  noted   that   the  tonnage  of  or,  .l'"^'''^\7  ;;'"''; 

)      Th.    return,   f.f   shipments   for    the   first    few   months   ol    the 

„(  ,hc  majority  oi  .he  ,inc  p,o,l.K-.nB  m.n»  .n  Br,  ,>h  <  o    m  ,a  ^^ 

„„  d,yclop™n.  .ork  well  ahead  of  mmms^     n    l<«  8™    '        „„    „,^ 

s-'a?:  :;;rr,r::l^  :";s:' 'u  ■;:',.„.„  ...i..e 

,0  mal<e  any  rclialJe  ctiraato  of  the  ore  'c»"vc,  p„cticablc 

,  r7pt,™':i™-.n;:":rs';:e  ;;c:1p....  :  pa;.i.i.v 

;_;;^;;pcd  '  AS  :;;  alinau™  ,«  .-.•  n,i„c  operator  who  have  prodac^ 

>  Zinc  CommiMion  Report,  pages  42  to  51. 
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zinr  ores  within  the  last  fiw  y«'ars  were  rcqui-stetl  to  furnish  statements  of 
their  on-  reserves,  their  possible  daily  output,  and  other  data  with  respert 
t«i  their  prosja'ctive  output.  The  returns  rereived  have  been  correlated 
and  show  that  there  is  about  5.''),()0()  tons  of  zinc  ore  supiHHcd  by  the  fiwners 
tf)  be  a\ailable  in  the  Kof)tena\s.  Tlii-.  ore  is  expj'cted  to  yield  at  least 
56,000,000  (Miunds  of  zinc  and  6,600,0(K1  ounces  of  silver.  Thi^  estimate 
does  not  include  any  prospecti\-e  output  liom  the  Hudson  Bay  mine  near 
Salnio,  nor  from  any  of  the  mines  belonniiiK  to  'In  ("onsolidated  Mining 
and  Smelting  Company  of  Canada.  The  Hudson  Ba".-  line  undoubtedly 
contains  a  large  toiiiiagc  of  low  grade  zinc  ore,  but  the  (ircM'nt  amount  of 
divelopment  work  does  not  warrant  ,itiy  estimate  of  the  available  tonnage. 
The  Sullivan  mine,  belonging  to  the  Consolidated  Mining  and  Smelting 
Company  of  Canada,  is  known  tf)  contain  over  1,000.000  tons  of  ore,  con- 
taining about  20  to  2?'",  zinc,  besides  le.id  and  siKer,  but  the  treatment 
of  this  ore  involves  the  use  of  special  processes.  There  are  in  additir)n  a 
number  of  excellent  prospects  in  the  Ainsworth  and  Slocan  flistricts.  and 
clsewher.  on  which  little  development  work  has  bet  ii  done,  aid  whose 
probable  output  could  not,  therefore,  be  included  in  this  estimate.  The 
figures  given  above  are  therefore  to  be  regarded  as  a  mininuim. 

Milling  capacity.  With  respect  to  the  milling  capacity  available  for 
treating  lead-zinc  ores,  the  accompanying  table  shows  the  conditions  in 
1916.  There  were  in  o[)eration  ten  mills  with  a  total  rated  capacity  of  about 
Q75  tons  of  ore  per  day.  Three  mills  with  a  rated  capacii\'  of  36.S  tons  per 
day,  exclusive  of  the  St.  Eugene  mill,  were  idle,  two  mills  were  actually 
under  construction,  and  the  site  had  been  cleared  and  materi.il  was  being 
assembled  for  one  of  the  three  other  mills  that  were  planned.  One  small 
mill  was  undergoing  changes  intended  to  increase  its  capacity. 

With  respect  to  th"  efficiency  of  the  mills  in  operation  there  ap[K'ars 
to  be  great  room  for  improvement.  Only  two  mills  are  c(iuipped  with 
flotation  units,  one  mill,  under  construction,  proposes  to  install  lliem,  and 
one  mill,  under  construction,  is  installing  magnetic  separation.  At  present 
to  the  majority  of  operators  zinc  ore  is  merely  a  nuisance,  which  has  to  be 
removed  to  prevent  the  penalizing  of  their  lead  ores  by  the  smelter.  Since 
the  zinc  ore  removed  contains  a  considerable  amount  of  silver,  it  is  profitalile 
t(.  save  it  and  market  it,  even  against  adverse  conditio:is  of  long  haulage, 
high  freights,  and  low  returns  for  both  silver  anrl  ziii>-.  Kven  under  these 
existing  contlitions  it  is  probable  that  it  would  prove  profitable  to  intnKhice 
flotation  and  magnetic  separation  in  more  mills.  The  present  tailing 
losses  would  be  materially  reduced,  and  tt  e  grade  of  the  shipping  protiuct 
would  be  increased,  with  a  corresponding  saving  in  freight  rates  on  a  lower 
tonnage  and  a  better  market  price  for  a  higher  grade  proiluct. 

The  subject  of  the  mechanical  concentration  of  zinc  ores  received  the 
Very  careful  attention  of  the  Zinc  Conuiiissiun  in  lV05,  anil  the  sections  of 
their  report  dealing  with  this  subject  are  worthy  of  receiving  closer  attention 
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''""  "•■  ""';  r; '"."ul  s        ,^    '  ^nu-ntal  work  ..n   K..o...nav  ur... 
:i!:applllan,.n  ...  n.unHu   .■,ur,..io„  to  BrUi^h  Columl-.a  oro.  ..  as  fol- 

low**' '~'~ 

l""?!...,,.,!...,;  «lurh   h..ve    ......  ';-:;;:;'-'  ;^  J         ;::;r;h-  IWin:eare.U  pres..n.  capable 

variety  an.l  r.pr.-,....t  all  o(  the  ' 'I'^'T '.'''•  ;,;,^i\,;'',,,  ..^o-luce  a  /i...    ...ncentrate  a,»..ymK 

'i-:^;'X!.::c:zZn^^::^;^^^        -■■  -'--  -'  -  •>  •- 

rases  concentrates  aswyuiR  .'s  high  a»  57   c  line. 

Comlu.ions      At  th.-  pr.-.-nt  titn.-  th.^n.  i^  not  ..  sulTuifttt  tonn-.^e  of 
,..:!:/ llahU.  ,ra..;  pro..uc...l   in   (-..na.la   to  >"PP-  ^  ;;;;  j-;;^ 

^inc  .n...,tit„  p.. i  ^^■'"«;.--,Tr^t  i:;:::z  it  IL^\::X 

,.f  tti..  r.inr.-ntrati'^  as  now  >liipp.'(l  is  mum  low.r  ii..."  ' 

ol  til.' .on<intr.iii     .1  II  <.,.i...r-,l  i.f  the  Dt  nr  l).i    pr'x  iifiiiK 

fr.:miHrf...t  tnelh-Klso   .cnn-ntration.     SiA.ral  ol  ttu   prim  ip.'    i  ^ 

tioii,  of  whatever  kind  may  exist. 

Other  Ore  Supplies. 

WhiU.  .vest..rn   Canada   has  not,  up  to  the  present,  P-<.  "-'J  ;;3^ 

.„  any  o.  these  ■"'P<"_^;;--    .;^'";no  .0  'tons  annual  capacity,  for  the 
starting  a  new  zinc  smeltmj;  P'''"*'    "  "*  ^       -,  ^,,„ui  have  been 

treatment  of  these  concentrates.     U  vs.ndd  .,.-liii  tr.ai 

'~7,\nQ  Comniisaion  Ri.port,  pp.  "V121. 
•  Zinc  CommisBion  Report,  p.  99. 
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possil 
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point.     DurInK  "l"-  K""'  "'  '"«>'.  l,'.™  '  ,  ^J  „,  .„„,,!  |„i„,s  .».  ll.c 

i:;:;:;;,;:;:;;"™;;;  »*!-*-«' »-  - '--'"^  "■•-  "■■-  """ 

cost  of  nl.ot.t  S'l-tKl  IH-r  t...  for  (ro.Rlit.     ^'"     '"^        '    „,„„.  ;„  ,„,„,  ,1,1, 
class  to  the  (  rowsncst  1  ,,-s  ilistnct  ^|.^|^,^„, 

;;:;!"=::"  :::!';.:™=;:.:;:;^:-.t,:;.,oc-,,t 

^•estcTnC-.UKulian  point,  if  the  nmlaro^^.  ^._^^    ^^^^,^  ^^^^,j 

The  acn.mpanyinR  tabic  sli.nv^  '*^   /  ""'"'',,,  ,,ars  1910  l')14 


inclusive. 

Montana   and    Idalm, 

1910  rM4  inclusive. 


Mineral    Resources 


.l^-asiCJ  _^^\. 
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OITPCI    Ol     /|\(     OKI.;. 
State  of  Mnntana. 


Year. 


i     PrcKliKlion  of 
j    Zinc  (Speltir). 


C"on((iitr.iti-s. 


(  riiilc  ore. 


l''I<)  .n.M,S,lS4  lbs.  '>i1    (M   2(4   111. 

(I.S.Hm  ton.s)  i 

fll :   43,810,  I4.S   !'         .;.:    :  .,,.i.,  -. 

(2I,')(),S  ton  i    K^.V.il    H.'  !' 

1912 2f),018,KSI  1,    .  I     M,;.i:  ,,„,     . 

I  I.(.4,Si>  ton'  ;   .!•,/,  7">.'   SSI  I  I', 

IQIJ S8,67,1,08,nt..  i   ;05..vM  i  .ns 

(44,.<.<7  tons  '    ^  ■   S''  >    •  ('  li,s 

1914 lll.,S8n.,S44  Ills,  j    U',S,.'i,,  :.,.,   •> 

(j.S^/OQ  ions)  I  1 1 1 , 5(i,s ,  J,?ft  i|,s. 

State  of   Idaho. 


>  ,?().(, OSO  M.S. 

128  tons*  > 
7.S,90,S  Ihs. 
186  tons*  > 
126.,^,?I  llis 
US  tons  > 
77,241  ll)s. 
20  tons  > 
I2,.i08  Ihs. 


1910.. 
1911.. 
1912.. 
I91,i.. 
1914 


I   5.60.?,114  lbs.  >  ,S,52(>.7I7  lbs.    >  7()..V)7  lbs. 


(2.802  tons) 

8,.'40,24'»  lbs. 

(4,170  tons) 
l.V90.';,.';02  lbs 

(fi.'),';^  Ions) 
2,?,17.<,').S,?  lbs. 

(11,.>87  tons) 
42, 012, 4.!.'?  lbs. 

(21,006  tons) 

(SI--;  from 
Coeur  (l'..\li'ne). 


•  Incliiil..^  Ii.,i<l  ziiv  rcinr(.rnr.ilos. 
^ymtK>I  >   —  proiiucnl- 


I2,1')S  tons  > 

8.2,S'),S77  lbs. 

.'^4.,>K1  Ions*  > 
l.<,,?.S0,i),?2  lbs. 

M>    Ml  tons  > 
20.''!=;,  11)7  Ihs. 

4().ii24*  tons> 
.U,')26,4.W  lbs. 


91  tons*  > 

.=;0,,?72  Ihs. 

'Ml  Ions     > 

.S.S4..S70  lbs. 

2.867  tons     > 

-',2.SS,7.S6  lbs. 

'<,7.?0tons*  > 

7,08.S,996  lbs. 


Total  tonnage  of 
ore  trciti'il. 


169    I9,S* 
22,S.,s,><6 
l,<6.64.t* 
'n.4.'i.S* 
4I1.(M,<* 

.U.006 
44S . 404  * 
1.-<1.,U)2* 
649,(i,s,s* 
676.9().i* 


T.XRIIF  (  ()\I)I  ri()\S. 

The  I'.xistiiiK  tariff  tonditioiis,  mi  t.ir  as  llu-v  ri'l.ile  to  zinc  niv>.  r.vtrrise 
a  certain  amniint  of  iiilhicncc  on  tin-  trallic  in  these  ores. 

Ores  for  Export.  Prior  to  the  war  zinc  ores  were  admitted,  duty 
Iree,  to  all  the  countries  of  lairope  which  imported  these  ore>  Ihe  lairu- 
[>ean  market,  however,  never  h.ts  l)een  of  importance  to  the  Can.idian 
pro<ki(  (T. 

The  Inited  St.ites,  which  li.i,  always  been  the  m.uket  for  raw  zinc 
ores  from  Canada,  levies  im|,ort  duties.  .\l  present  ziiu  beariiiK  ores  are 
dntiahie  at  the  rate  of  10  per  rnitum  ad  valorem  upon  the  zinc  cont.ined 
therein,  under  [)ara«raph  162  of  the  'I'ariff  .Act  of  October  .^rd,  I'M.V  /!„( 
ores  are  appraised  tinder  paragraph  I.,  Section  III,  of  the  'CarilT  .\(  t.  The 
sections  of  the  Tnited  States  tariff  of  interest  (,.  the  Canadian  exporter  of 
zinc  ores  rea<l  as  follows.— 

ParaKrapli  162.  Zinc-UvrinK  ores  of  ,,ll  kinds,  imln.linn  calaniin.-.  Id  ,,1,  .intiini  ,i(l 
oris  Z'  IT"  .,''  f,'"''  ™".'^'""|  '''I'"'!":  Pr^KuU-d.  rh..t  on  ,,ll  i,ni»,rt,,iions  of  zinc-lKMring 
c)fV,r,-lT,Vj,';;!,';,""rVT-*'"f"'  u  •''  '  '^  '""■'  '.'f '"'O-,  •■'n.i ,.  l«,na  kiwi,  m  ciuublc-  liit-anioiMU 
tt  rinsri  rttfl  ;■'  ^"'  ^^?  "•■'"^■""■tition  of  th.  ores  by  ronnnon  ,  ..rriirs  Ix^nilod  lor 
or  s,n,'  IHn^.  ,  Kt"  h  ^t'P"'*''  °'  miappriisc,!  rnc-rchanilis..  to  proiKxlv  .•.iuipiH.I  samplinK 
or  Mnelt.ns  establishments,  whether  designated  as  tx.nded  warehouses  or  otherwise.     (J i,  the 
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..iva.  of  .ho  ores  a.  such  -^;.ishn,o,Us  .hey  shaU  >-  -^^^-[1::;::^,- ^^IJ^^l 

natcl  bv  the  Secretary  of  the  1  reaM.ry,  «h"  ''''''  "';,,  i'^xXentries  shall  be  liquidated 
re,x,rt  the  result  to  th.-  ^"'1^^ ^^^^^^l^^^lt  S^ied  warehouse  to  b2  refined 
thereof,  except  ,n  ease  o  '^.^'^ '^;;"  ^'^''^  ,  i^^V'J^.V^J.'rv  of  the  Treasury  is  authori/.ed  to 
!;;L.:^!;;;=:^-^^uiaUo.l:\o*j;for^\he'^rovis.ons  of  this  paragraph. 

Appkaisi-ment  of  Zinc  Oki',  (T.  I).  36446). 

TO  M'l'KMSKRSOl-  MHRCIIANDISKANU  OTHERS  ((INIKHNKD-.  ..  u  , 

■  The  followir^s  .ttetho.l  will  l>e  followed  by  appraising  .|fiuers  in  deternnn,n«  the  vab- 

'""'■  (a)    The  freight  actually  pai  1  from  the  foreign  mine  to  the  domestic  smelter  re- 

ceiving  same  in  the  I'nited  States. 
(1)1  The  insurance  actually  paid. 
icl  The  actual  shipping  charges 
(.1)   Foreign  export  duties  and  charges,  il  any. 

(e)  Treatment  charge  (as  explained  in  par.  41. 

(f)  I'enalties  for  iron,  as  stipulated  m  paragraph  .■). 
(gl   Dutv  on  le.id  contents,  if  any. 

u)  '5icr^r:^,^^jci-,a)  ';-s:;:SeX'ar:ris^'^.m:iii:c^rgi^:^ 
tSn':u,!in^^o';:-;:i:.^bf  e:Xdu!:^g^ 

and  SI  Sll  IKT  ton  of  2,(ttK)  jwunds  as  representing  ilu   axirage  irei^ni  ou  j   i 

Jopliu,  Mo,,  to  comtiu-n  ^^'^'^^'^T;:'!'"^^^;^^':      ,,,  ^-ill  Ik;  ascertained  as  follows:    From 

(,)     1-or  nonsulphide  .ires  the  tnatnuni  .     ,";';,    '',       r  ,(,  ^^  ^.ppt  calam  nc  ore 

the  value  of  the  recoverable  spelt e.  in  '>-•""  ;',-;'',  ,7's",,,,  per  t^n  of  2,(«)0  pounds  as 

deduct  the  aven.ge  of  ''- '""T'  ;-'^;:,  ^  ^^^  '^o!  Ti  ^mml^n  Kansas  smeltilg  fK-ints. 

i;;^':;}^  ;^™^p?o  and'luchlding^i  ';:.'^U  lo:25Vor  each  unit  of  iron  in  excess 
"'  '\^;'  f  l^^average  marUet  price  of  JopHn  .no  — ^l.;!^^':  Jtlli^^nrS-^-  tl^ 

:^,enr:eeU^Hu;iu;;;';he:u.™orzi;n,j:fV^:^':h:^^dLv  the  c^^ 

units. 

Kxaniple— Sulphide  ore. 

base   Sl<>"  per  ton.                                       ,,           ,.  S120.00 

iP-'lur;   =40-;   X  2.(100  lbs.  =  800  lbs.  at  Ijc »'^ 

Deductions:  13  00 

Fn-irht,  nv.i'.e  to  '■melier .^ 

Insurance j.OO 

Loading  and  expense .        $14.50 

T^his  section  ahoMld  n-a.l  "On  the  ironVontai.ud  in  the  ore  d.-du.l.  rtc." 


27 


Penalties: 

5';c  at  $1  00 S5  00 

^r^t       .50 VOO 

2/(  at       .25 50 

Treatment: 

60'.;  -  s';  =  ..'•;  x  2.000  =  i,o4(i,,i  i.sr  15c  00 

Ore  (luoiation SlOlt  (Ml 

freight  to  smelter ]   50 

101 -50 

Lead  2,000  lbs.  X  6":;   =   120  lbs.  at  J<- 


S  50 


54  ■  50 
■  •JO 


7,S.40 


$41   60  -=-  $1    10  =  $,S7  ,H2  dutiable  v.iliie. 

Example — .Nunsulphide  ore. 

Assume:  Assay  36  percent  zinc,  .^  pet  cent  lead,  2  ixTceni  in.n;  frciijlit,  mine  to 
SlOper  ton  of  2,000  pounds:  export  dutv,  SI ;  [)rime  western  spelter,  15  .vnt-,  ikt 
Joplin  calamnie,  40  per  cent  base,  S50  |Hr  ton. 

ib' ;   -  6',;_   =  30',;   X  2, two  lbs.  =  600lb,s.  at  1.5c 
Deductions: 

KreiKlit,  mine  to  smelter §10  oo 

Export  duty '  ]   oo 

Iron  penally,  2',    -  1',    =   1';  at  Sl.OO  i   oo 

Treatment: 

40',   -  6' ;    =  M'/,   X  2,000  lbs.  =  0X0  ll„.  .u  l.sc  10'  00 

Ore  quotation S,50.(M) 

freiKlu  to  smelter i   50 

51   50 

,       ,   ,  So  50 

l.ead  duty  (not  over  3' ;,,  no  duty) 


S41.60 


-inciter 
pound: 

S'VO.OO 


(<i  50 


$27 .  50  +  $1 .  10  =  S25  dutiable  value.  ''^^ 

OwniK  to  the  fact  that  the  several  factors  neccssarv  to  .Icterniine  ihe  market  value 
or  purchase  price  of  zinc  nrr.  are  usually  not  known.u  the  time  of  shipm.nt  ...id  ini- 
[jorters  can  not  ascert:ii  due  of  the  zinc  in  the  ore,  collectors  .ire  .luthori/cd  10  per- 

mit entry  by  appraisen  --l)earing  ores. 

('"'"^■''■>  '         Andrew  J.   I'elers,  Assist.ini  Secretary. 

Smelting  in  Boud.— Zinc  antl  lead  dies  maybe  imported  into  the 
United  States  and  smelted  and  refined  in  bond  under  Subt^ection  1 ,  P.tra- 
graph  N,  Section  III,  of  the  Tariff  Act  of  October  .?,  t')l.^,  and  the 
regulations  thereunder.  The  sections  J  the  Act  of  interest  to  Canadian 
[)roduccrs  are  a.s  follows: — 

„,  1  '^.;  ^';'^**<^<^«'"" ,•■  That  the  works  of  mamif.icttircrs  en^.i^ed  in  smeltinK'  or  refinine, 
or  lK)th  of  ores  and  crude  metals,  may,  upon  the  gix  ing  of  s.uislactorv  bonds  Ih.^  design.ite^l 
as  bonded  smelting  warehouses.  Ores  or  cru.le  metals  mav  be  rcniove.l  from  the  vessel 
or  other  vehicle  in  which  .m()or-  t  from  a  bonded  w..rehouse,  into  .1  bonded  smeltiuK 
,„^''^,t°"''-"-.T"   °"'  ""-■  i';'y'""-  ^"tits  thereon  and  there  smelted  or  refined,  or  iKitll. 

h^n  i^""  7  "T''  or  crude  metals  of  ho.iitr  or  foreiK.i  production:  Provided.  That  tlu-  bonds 
shall  be  charRcri  with  the  amount  of  duties  payable  u[>on  such  ores  an.l  crude  inet.ils  at 
the  time  of  their  importation,  and  the  se\eral  cImikcs  against  such  Ixmds  may  Ik;  can- 
celed upon  the  exportation  or  delivery  to  a  bonded  inamifacturing  wareh.iuse  established 
under  paragraph  M  of  this  section  of  an  amount  of  the  same  kin.l  of  metal  equal  to  the 

actual  amount  of  dutiabe  "'e'Ti  •"n''"---'V  fr-n-  tl-      .---'i;  ■■    ■  .    '.       ,        , 

.>roc  „,  .,,    1    '  -'/^'■"""'-,  •••'■a.  ,..n...,.  ,...r  ,r..n.  the  ^iiiriti.i;;  or  rei.iiiiig,  or  DOtn,  o!  such 

T«^^  V  w  r",,:"  ?'  'J't<^,'-n"n*'<l  froi"  time  to  time  by  the  Secretary  of  the  Treasury, 
And  promded  further,  I  hat  the  said  metals  so  producible,  or  any  portica  thereof,  may  be 
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withdrawn  for  dnnu^lic  ronsumplioii,  or  tnin-.tirrc(l  to  i  bonded  customs  warehouse,  and 
withdrawn  thenfrorn,  ami  the  several  charges  aj;ainst  the  lx)nds  cameled  nimn  the  pay- 
ment of  till'  duties  charR.ahle  against  an  e(|ui\alent  amount  of  oics  or  crude  metals  from 
which  s.iiil  meial  would  l,e  i>roducible  in  their  condition  as  imported;  And  prm'iitcd  further. 
That  on  the  arrival  of  the  ore-  ind  crude  metals  at  such  establishments  they  shall  be  sampled 
and  assa\e<l  a.  curding  In  conuiiercial  methods  under  the  supervision  of  C.overnment  offici  i  ^, 
lo  be  apjiointid  by  the  Si'crctarv  of  the  I'reasury  and  al  the  expense  of  the  manufacturer: 
Frvtulidfurlhir.  That  antimonial  lead  produced  in  said  islablishments  may  Ik-  withdrawn 
for  cousumptiiMi  u|K)a  the  payment  of  the  duties  charKcable  awainst  it  as  type  metal  uniler 
exisiinn  law  and  the  charnes  i^;.iinst  the  bonds  canceled  in  a  similar  sum:  Prmndi-d  further. 
That  all  labor  (x-rformed  an  -.  services  rendered  pursuant  to  this  section  shall  be  under  the 
su|)ervision  of  an  orticer  of  the  customs,  to  be  appointed  by  the  Secretary  of  the  Treasury, 
and  at  the  exix'nse  of  the  manulacturer:  Pnnidcd  p'rlher,  Thi.t  all  renidations  for  the 
carrying  out  of  this  section  shall  Ih?  presi;ril)ed  by  th_-  secretary  of  the  Treasury." 

C"l  STOMS    Rec.llations.    190S. 


SMi;i.TIN(.  AND  HIKININC  WAREHOISKS, 
Art.  539.  Application.  Application  for  the  establishment  of  ,i  warehouse  for  smelting 
and  refining  imiwrted  ores  and  crude  metals  in  l)ond,  to  Ix;  known  as  warehouse  of  class  7, 
nmst  lie  made  by  the  manufacturer  or  (jwner,  through  the  collector  or  other  chief  oflicer 
of  the  customs  at  the  |)ort  where  tht  smelt inK  or  refining  works  are  siluafd,  givmg  the 
location  of  the  premises  and  selling  forth  the  work  proposed  to  lie  carried  on  therein. 
The  s.ime  procedure  shall  be  had  as  required  fur  bonilini;  .i  warehouse  of  class  2.  I  he 
iwnalty  of  the  U)nil  shaK  be  h.xed  by  the  Secretary  of  the   Treasury. 

.Art.  542.  Entry  for  U'drehoii.^e.  Cjion  the  .irrival  of  ores  or  of  met.ds  in  any  crude 
form  from  a  foreign  iHjri  ,il  any  |)orl  where  such  smelting  or  refining  warehouse  is  situatil, 
for  the  purpos,'  of  Ix-iug  smelted  or  refined  in  IkjihI,  or  Uith,  the  .same  shall  Ix.'  entered  li  r 
warehousing.  Ihe  warehouse  enlry  and  bond  having  been  executed,  the  collector  will 
issue  a  ixrmi!  to  the  inspector  to  send  such  ores  or  metals  from  the  importin;'  vessel  or  other 
vehicle,  bv  designated  bonded  carts,  drays,  or  lighters,  to  the  smelting  and  refining  ware- 
house named  in  the  ent 'v. 

.■\rt.  546.  Afalenals.  The  storekeeixr  in  charge  of  such  warehouse  will  permit 
manufacturers  to  transfer  thereto  all  necessary  casks,  barrels,  or  other  packages  required 
in  which  ihe  sn.elted  or  refined  metal  or  metals  are  to  be  packed  for  shipment. 

Art.   552.     Kene-ual  nj  Bond.     Tiie   proprietor  of  a  bonded   warehouse  of  this  class 

collector,  be  required  to  renew  his  Ixind:  and  if  he 
i  be  granted  for  removal  or  transfer  of  ores  or  crude 
ay  be  discontinued  at  any  time  by  direction  of  the 
Sid'ety  of  the  revenue  and  the  public  interest  may  so 
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shall,  on  ten  days'  notice  fror 
fail  to  do  so,  no  further  permits  ■  " 
metals  to  si .  h  warehouse,  whu  ..   ,i 
Secretary  of  the   Treasury,  when  the 

reciuire.  ,    ,,  ,  ,  i  i-        ■  i 

Art.  553.  Diseimttmumee.  The  aforesiiid  proprietor  shall  have  the  right  to  relinquish 
the  business  at  anv  time  on  application  to  the  collector,  with  the  consent  ot  the  Secretary  of 
the  Treasury,  and  on  compliance  with  his  directions  in  respect  to  such  articles  and  merchan- 
dise as  may  lx<  found  remaining  in  the  warehouse. 

[J.  U.   352161, 


HONDKl)  SMKl.Tl.Sc;   AND   klCKIMNli   W AHi:HOtSF.S. 

Establishment   of  l)onded   smelting  and   refining   warehouses   under   subsection    1    of 
paragraph  N,  of  section  4,  tariff  act  of  October  3,  1913. 

Treasury  Department,  Marih  10,   1915. 


"To  collectors  of  customs  and  others  concerned: 

The  following  regulations  are  hereby  prescribed  to  govern  the  smelting  or  refining,  or 
lioth,  of  ores  and  crude  metals  under  sui)section  1  of  paragniph  N  of  section  4  of  the  tarilt 
.Id   of  October  3,   1913:  ,         ,     .  ,  .,>,  u       ■     • 

(1)  Articles  539,  542,  546,  552,  and  553  of  the  t  ustoms  Regulations  of  19(KS,  relating 
to  applic.i'tions  for  the  establishment  of  smelting  and  refining  warehouses,  entry  for  ware- 
house materials,  renewal  of  bond  and  discontinuance,  ami  article  554  of  the  siiid  r.  gulations 
prosidiilg  ioi  forms,  except  as  it  pertain:,  io  the  fori,!  of  lx>nd  for  rst;,h!l.h,r,g  a  ^m<-!ting 
and  refining  warehouse,  are  hereby  extended  to  cover  smelting  and  rchmn^,  ar  both,  ol 
ores  and  crude  metals  under  subsi^ction  1  of  paragraph  iN  of  section  4  of  the  tariff  act  of 
October  3,  1913. 
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(2)  Bonded  ores  or  mrt.ils  shall,  until  after  the  same  have  been  siirnplcci  and  weighed, 
be  !    pt  separate  and  distinct  from  nonlionded  material. 

^i)  I'pon  receipt  ci  the  ores  or  criid-  metals  in  the  l)onilcd  waielioijse,  the  appraiser 
or  officer  assiKne<;  to  that  iliity  shall  obtain  pro[H'r  and  adeciuate  samples  froai  those  taken 
for  commercial  [)urp()scs  in  ihe  maniur  approved  and  ()ractised  by  miners  and  others  in 
the  handling  and  reduction  of  ores  and  metals.  This  shall  l<e  done  in  the  case  of  ores 
by  thoroughly  nii.\inK  and  (juarlerinK  portions  of  the  ini[)ortations,  re[)ealing  the  o[x'ratioii 
until  the  usual  commercial  sam|)le  isobiaiTied. 

In  the  case  of  crude  metals  or  bullion  one  bar  in  ten  from  .in  importation  shall  tw  set 
aside  for  sampling:  five  bars  from  those  so  selected  shall  1k'  laid  side  by  side  and  punched, 
one  punching  being  taken  from  each  bar,  beginning  at  the  end  of  one  outside  bar  ami  going 
diagon.illy  across  to  the  op[X)site  end  of  the  fifth  bar,  and  the  bars  shall  then  be  turned  over 
and  this  punching  refieated,  likewise  going  diagonally  across  the  bars,  starling  from  the 
opposite  corner,  so  that  the  punchings  will  be  taken  from  a  different  part  of  the  bar,  ten 
punchings  thus  being  obtained  from  the  five  bars.  The  punchings  so  .>bt,iiiu-d  from  the 
various  sets  of  five  bars  shall  be  melted  and  run  into  a  sipiare  bar,  which  bar  shall  then  be 
sawed  halfway  through  in  a  numlx-r  of  places  from  one  side  and  the  bar  then  turned  and 
sawed  Ironi  the  opposite  side  in  a  similar  manner;  and  the  metal  sawdust  resulting  shall 
constitute  the  sample  for  assaying. 

The  .samples  taken  f)y  the  appraiser,  or  officer  assigned  to  that  duty,  shall  Iw  delivered 
to  the  Covernment  chemist,  who  will  assay  the  same  to  i|.  lermine  the  duti.ible  contents. 
The  assay  to  lie  made  shall  be  the  wet  assay,  without  dechu  tion.  If  the  imijortation;  at 
any  smelting  or  refining  warehouse  are  sufficient  to  justify  it,  and  the  [iroprietor.s  make.ippli- 
cation  tlierelor,  a  (lOvernmenl  chemist  will  be  stationed  at  such  warehouM-  at  the  e.\[)ense 
of  the  manufacturer. 

Allow.uKes  shall  be  made  for  moisture  in  the  imported  ores,  .ind  such  .iHowance  shall 
lie  determined  by  the  storekeeper  or  the  (iovcrnnient  chemist  when  present  .it  the  plant, 
the  assay  .sample  of  the  ore  being  weighed  in  the  condition  as  imported  p^ilviri^ed  fine 
enough  to  run  through  an  80  or  10(1  me.sli  sieve,  then  driec'  out  by  heat  .iud  leweigheci,  the 
dittercnce  between  the  two  weights  representing  the  moisture,  rroni  this  result,  by  com- 
parison with  the  first  weight  of  the  sample,  the  percentage  of  moisture  sh.ill  be  computed. 
'Ihe  dried  out  sample  shall  Ix-  the  sample  delivered  to  the  (iovernment  chemist  (or  assay. 
U'here  there  is  no  (iovernment  chemist  located  at  the  ()lant,  samples  of  the  imported  ores 
in  the  condition  in  which  the  ores  are  at  the  time  of  weighing  shall  be  forwanled,  in  her- 
metically sealed  packages,  to  the  (iovernment  chemist  from  time  to  time  and  shall  be 
tested  by  him  for  moisture  determination  us  a  check  against  the  allowance  made  for  moisture. 

"SMELTING  AND  REFINING  OF  LEAD 


(4)  The  allowance  to  be  made  for  v.istage  in  smelting  an<l  refining  of  imported  lead 
ores  and  bullion  will  be  ascertained  and  fixed  by  the  Secretary  of  the  Treasury  for  each 
smelting  warehouse,  and  for  each  refining  warehouse,  and  for  each  combined  smelting  and 
refining  warehouse  bonded  ■  uler  the  said  subsection  1.  .Xn  amount  of  lead  equal  to  the 
lead  contained  in  the  imported  ore  or  crude  metal  as  ascertained  by  i iovernment  assay, 
less  the  wastage  allowance,  shall  constitute  the  (piantity  of  lead  which  must  be  either 
exported,  transferred  to  a  bonded  manufacturing  warehouse  or  Ixjnded  customs  ware- 
house, or  withdrawn  for  consumption,  in  order  to  secure  the  cancellation  of  the  ch.irge 
made  against  the  frond.  However,  upon  the  withdrawal  for  consumniion  of  lead 
smelted  or  refined  under  the  provisions  of  said  subsection  1.  duty  shall  tx;  collected 
upon  the  ilutiable  content  of  the  quantity  of  ores  or  crude  metals  in  their  condition  as 
imiiorted  from  which  s.iid  lead  was  produced  and  without  allowance  for  wastage  or  lor  zinc 
entirely  lost  in  the  smelling  or  refining,  or  both,  except  as  allowed  in  aiipraisement  on  im- 
portation (T.  0.  ,?42iSO,  article  3).  An  assay  shall  lie  made  ol  metals  which  are  to  be  with- 
drawn for  consumption,  exportation,  or  transfer  to  .i  bonded  ni.imifacturing  warehouse  or 
bonded  custonis  warehouse,  with  the  exception  of  refined  lead,  which  shall  only  be  assayed 
from  time  to  time  at  the  discretion  of  the  chief  officer  of  customs  in  charge. 

Antiinonial  lead  produced  in  bonded  smelting  and  refining  warehouse  may  be  with- 
drawn for  consumption  upon  the  payment  of  the  iluties  charged  against  it,  as  type  metal, 
at  15  per  cent  ad  valorem,  and  the  charges  against  the  fiond  cancelled  in  a  similar  sum. 
I'pori  the  withdrawal  of  antimonial  leai'  for  domestic  consumption,  it  shall  be  sampled  by 
the  (iovernment  by  the  taking  of  dip  samples,  one  from  each  lot  or  charge,  and  the  samplea 
so  taken  shall  be  assayed  by  (iovernment  assay  to  determine  the  lead  and  antimonial  con- 
tents. The  producers  shall  furnish,  as  soon  as  jxissible  .ifter  withdrawal,  to  the  United 
States  appraiser  at  the  port  nf  withdraw-.Tl,  in  case  of  ■;.'.!:',  ;;  'VA-ort;  rstnteir.i-r,;  .-.f  =i;.-h  sale 
showing;  (1)  The  date  of  the  sale  (2)  the  contract  number  or  other  symbol  by  which  the 
sale  may  l)e  located  on  their  books,  (3)  the  quantity  of  antimonial  lead,  and  (4)  the  actual 
selling  price  per  pound,  noting  all  discounts  and  trade  allowances.     The  antimonial  lead 
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■A'ithdr.-iwn  for  consnni|)tion  shall  l)C  appraised  t)V  the  appraiser  on  witlvlrawal  to  Heterniinc 
its  value  at  the  time  nf  witlnlrawal.  If  the  appraiser  shall  be  unable  to  ascertain  and  report 
the  wholesiile  prices  ur  market  value  by  reason  of  the  fart  that  aritimonial  le.id  of  such  ch.ir- 
acter  is  not  actually  sold  or  otTered  for  sale  in  the  usual  wholesale  (|uantities  in  the  princ  ip<d 
markets  oj  :he  country  of  origin  of  the  iin|)ortatiiin  covered  by  the  liond  to  which  the  anti- 
monial  lead  is  credited,  he  shall  ascertain  and  report  the  value  thereof  in  the  manner  pre- 
seriU-d  by  paragraph  1.  of  section  3  of  the  tarifl  act  of  ()ctolx-r  i,  I'M.V  1  he  value  deter- 
mined by  the  .ippraiser  shall  \>v  the  basis  for  the  payment  of  duty.  The  bond  shall  lie 
credited  against  the  ini(X)rted  metals  charged  thereon,  with  the  lead  contents  of  thi'  anti- 
inonial  lead,  determined  by  the  (Government  assay  of  the  dip  samples,  as  above  provided, 
plus  the  wast.ige  allowance,  together  with  any  dutiable  zinc  entirely  lost  in  the  smelting  or 
refining,  or  both,  and  there  shall  be  credited  to  the  duties  charged  .against  the  In^nd  .in 
amount,  in  .iddition  to  that  paid  on  the  antimonial  lead,  sufTicient  to  make  the  total  creciit 
equal  the  duties  assessed  against  the  lead  so  determined  by  assay,  plus  the  wastage  .dlow- 
anceand  the  dutiable  zinc,  if  any,  entirely  lost  in  smelting  or  refining,  or  Imth,  thus  balancing 
the  bond. 

(5)  Proprietor!^'  slalemenls. — Manufacturers  engaged  in  smelting  or  refining,  or  both, 
under  said  subsection  1,  shall  immediately  notify  the  Secretary  of  the  Treasury  of  ,iny 
materi.d  change  in  the  character  of  the  ore  or  b.ise  bullion  smelted  or  refined,  or  both,  and 
of  .my  change  in  the  metho<ls  of  smelting  oi  refining,  anil  shall  file  with  the  Secret. iry  of  the 
Treasury  an  .innual  statement  showing,  among  other  things,  the  quantities  of  ore  and  bul- 
lion on  hand  at  the  beginning  of  the  period  covered  by  ;he  statement  and  the  lead  contents 
thereof,  (juantities  of  ore  or  bullion  received  during  that  period  and  the  lead  contents  there- 
of: total  ore  and  bullion  to  be  accounted  for  and  the  lead  contents  thereof;  (piantities 
of  ore  and  bullion  on  hand  at  th^;  end  of  the  period  and  the  lead  contents  thereof;  quantities 
of  ore  ,tnd  base  bullion  worked  during  ihe  period  and  the  lead  contents  thereof;  interme<l- 
iary  products  or.  hand  at  the  beginning  and  end  of  the  period  and  the  lead  contenl>  thereof; 
net  gain  or  loss  in  iiiteri'iediarv  products  as  a  result  .it  the  end  ol  the  period  and  the  lead 
contents  thereof;  net  (piantities  ol  .>re  and  base  bullion  worked  during  the  [X'riod  and  the 
lead  contents  tliereof,  to  lie  accounicd  for  in  metals  or  wastage;  quantities  and  kinds  of 
metal  produced  i'l  the  plant  on  ham!  it  the  end  of  the  |)eriod  and  the  lead  contents  thereof; 
(ii'antiliis  and  kinds  of  metal  shipped  during  the  period  and  the  lead  contents  thereof; 
quanlitii-s  and  kinds  of  niet.d  produced  in  the  [ilaiit  on  hand  at  the  beginning  of  the  f)eriod 
and  the  lea<l  contents  thereof:  total  quantities  of  metals  produced  during  the  [xriod  and  the 
lead  contents  thereof;  and  the  wastage.  If  there  is  a  gain  in  the  interme<li:iry  products 
the  amount  should  l>e  subtracted  from  the  ti-tal  ore  and  base  bullion.  If  there  is  .i  loss,  the 
amount  should  lie  added  to  the  total  o.e  and  base  bullion.  Complete  siiielting  and  refinini; 
records  sh.ill  be  kept  from  which  said  annual  statement  shall  tie  prepared. 

(6)  M'tllidru'La't  for  direct  exportation. — Kor  a  direct  export.iiion  of  the  smelted  or 
refined  lead  from  a  sealx)ard  or  frontier  port  there  sh.ill  Ije  filed  an  e.\(iort  entry  with  the 
eolle -to;  of  i  ustonis.  who  will  issue  i  |x'rmit  for  exportation.  l'|K)n  receipt  of  the  [lerniit 
the  storekeeper  in  charge  will  deliver  the  lead  therein  described  and  make  due  return  'o 
the  collector  of  customs  and  ujion  ree.ipt  of  the  lading  inspector's  return  .md  a  proper  bill 
of  lading,  the  collector  will  credit  the  warehouse  bond  with  an  amcuni  equ.il  to  the  quantity 
of  lead  so  e:ported,  plus  the  refining  wastage  allowance  prescribed  for  the  |>articular  es- 
tablishment from  which  withdrawal  is  m.ide,  computed  upon  the  lead  contents  of  the  bullion 
refined,  together  with  the  kail  if  any,  lost  in  the  smelting  process  and  Ihe  dutiable  zinc 
entirely  lost  in  the  smelting  or  refining,  or  both. 

(7)  Exportation  from  another  port. — For  the  exportation  of  such  lead  vi.i  some  other 
port  in  the  I  nited  States,  there  shall  lie  filed  with  the  collector  of  customs  where  the  Ixmded 
establishment  is  located  a  transportation  and  exportation  entry  in  triplicate,  whereupon  an 
export  bond  shall  Ix'  executed  in  a  [Knal  sum  equal  to  double  the  duties.  The  entr\  having 
been  filed,  a  (Xirmit  shall  be  issued  by  the  collector  to  the  storekeeper  for  delivery  of  the  lead 
so  withdrawn.  An  ins|x'ctor  will  be  designated  to  examine  the  packages,  and  if  they  .accord 
in  all  particulars  with  the  descn'iitions  in  the  entry  he  shall  make  return  accordingly  on  one 
of  the  copies  of  such  entry.  Such  lead  will  thereupon  lie  forwarded  for  ex()ortation  and 
will  f)e  exfx)rted  in  the  same  man  r  as  merchandise  under  entry  for  transportation  and 
exportation. 

(8)  Withdrauul  for  transfer  to  bonded  customs  warehouse  or  bonded  manufacturing 
warehouse  at  Ihe  same  port.- — I  fxin  receipt  of  an  ap|ilication  for  transfer  of  the  lead  to 
lx)nded  customs  warehouse  or  Ixinded  manufacturing  warehouse  at  the  same  |K)rt,  the 
collector  of  customs  will  issue  an  order  to  the  storekeeper  to  deliver  the  lead  therein 
described  to  the  suivcyor  to  be  transferred  under  the  supervision  of  an  inspector  by  bonded 
carts,  drays,  or  lighters  to  the  warehouse  named,  and  will  also  issue  an  order  to  the  store- 
keeper in  charge  of  the  receiving  warehouse  to  receive  such  lead  therein.  The  storekeeper 
at  the  receiving  warehouse  will  compare  the  packiiges  of  lead  received  by  him  with  the 
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withdrawal  eiitr>'  and  make  due  return  tlurcof  to  the  cflliitor,  who  will  ricdit  the  warc- 
houiM;  hond  of  the  istabiishnient  from  which  ihr  lead  i>  transfi  rred,  as  pn  \ided  in  the  case 
of  withdrawal  for  Ir  insponaliim,  cxpuriaiicpn,  nr  ( oiisuniplion.  Sucli  transfers  will  Ik-  at 
the  tisk  and  expense  of  the  ajiplieant,  and  ihe  reniilations  fjoverninn  the  Iransfer  of  Ixjnded 
merchandise  from  one  warehouse  to  another  in  the  same  district,  and  the  transfer  of  im- 
ported materials  from  Ininded  warehouse  to  l,ondr<|  m.uuifacturinK  warehouse  will  lh>  fol- 
lowed so  far  as  practicable.  Where  the  transfer  is  lo  .1  bonded  customs  warehouse  a  bond 
will  Ik-  retjuired  on  Cat.  No.  3577,  and  if  the  transfer  is  to  a  Ixjnded  nianuf.n  turint;  ware- 
house manufacturer's  transfer  liond  iC.it.  .\o,  .Will,  will  U'  reipiireil.  On  the  transfer  of 
the  lead  to  a  bcjnded  (  ii-ioius  warehouse  llie  duties  >h,dl  be  continued  at  the  full  amount 
charKed  on  the  inijiorted  res  or  crude  metals,  th.il  i-,  on  .1  (pi  intity  of  lead  of  ilie  s.inie  kind 
as  imported  etjuai  to  tin  (luanlity  of  le.id  transferred,  phis  the  wasi.ine,  tOKeiher  w!  any 
dutiable  zinc  entin  ly  N.^t  in  the  smellinj;  or  rehninj;,  or  Itoth;  but  on  Ihe  transfer  .,;■  the 
lead  to  a  bonded  manufacturing  warehouse  the  duties  shall  lie  carried  forward  in  rewa.e- 
housinK  computed  only  on  a  (juantity  of  lead  of  the  s.ime  kind  ,is  im|)orted  equal  to  the 
quantity  of  lead  transferred. 

(9)  WilhdraTi'iilJor  Iransporlalion  In  bonded  lUstoms  uareliotise  or  bunded  manufaeturing 
marelwiise  til  mwlher  port. — The  s.in'.-'  proiedure  wiM  be  followed  as  upon  the  wi'thdr.iwal 
of  meichandise  from  warihouse  for  trans|>ortati(.n  in  bond.  I  pon  ,irri\al  of  the  le.id  at 
the  [)ort  of  destination  the  same  will  be  entered  f(;r  ri-w,ireluiiise  .md  ,1  certilic.ite  therefor 
will  I*  forw.irded  to  the  collector  of  custum-  ,it  the  port  of  withdr.iw.d.  who  will  on  receipt 
thereof  cancel  the  trans|iortalion  bond  covering  such  withdr.iwal.  The  iisu.il  warehouse 
Ixjnd  (Cat.  No.  3,s77)  will  Ihi  reciuiied  where  the  transfer  is  to  a  lionded  cislotiis  warehouse, 
and  where  the  tninsfer  is  m.ide  to  a  Ujiided  m.uiiifacturin>!  warehouse,  manufacturer's 
transfer  bond  (Cat.  No.  391  li  will  Ije  reipiired,  and  the  duties  shall  ix  carried  forward  in 
each  instance  as  provided  in  article  8. 

(1(1)  lint'y  far  uarehouse  and  Iransportalion. — I'pon  the  imi«)rtation  of  ores  or  metals 
in  a  crude  form  at  any  seaboard  |iort  or  frontier  port  of  the  liiited  St.ites  consiKned  to  a 
bonded  smelting  or  refinini;  warehouse  situated  at  some  oilier  port  of  eiitrs ,  the  same  may 
be  entered  for  warehouse  .mil  lransport.it ion,  w.iivinn  the  usual  .ippraisement  .ind  weighing, 
and  entry  made  ,ind  the  estim.ited  duties  based  on  the  invoice  weight  or  value  of  the  le.id 
contents  when  the  Rcxids  may  be  forwarded  in  bon.l  to  [lort  of  destin.ilion. 

(11)  Entry  fur  rcu'iirelwuse. — I  pon  entry  of  the  merch.indise  for  rew.irehouse  at  the 
[Kirt  of  destination,  samples  shall  1k'  selected  in  the  manner  hereinUfoie  provided  by  the 
appraiser  or  ofticer  assigned  to  that  duty  .it  the  pon  where  such  smelting;  and  retming  ware- 
house is  situated,  after  official  ascert.iiniiient  of  weisht,  and  samples  assayed  and  re|H)rt 
made. 

(12)  Smeltins,  lUid  refinim;  in  sepdrnle  esliihlishmenls.—\n  case  the  oix-r.ition  of  smelting 
and  refining  is  not  carried  on  in  tlie  s.ime  establishment,  the  smelted  and  uiireMned  prod- 
ucts or  bullion  obtained  from  ih-  smelting  of  le.id  ores  in  .1  bomled  smelling  w.irehouse 
may  be  removed  therefrom  for  ^'.ipnient  to  ,1  bonded  refining  warehouse  located  either  at 
the  same  [Kjrt  or  at  another  (wrt.  If  the  bonded  rehmng  warehouse  is  loc.ited  .it  the  .>ame 
port,  the  procedure  s|H-cihed  in  article  S  for  the  transfer  of  the  relined  metal  from  the 
bonded  smelting  an<l  refii.im;  w.irehou.^e  to  a  bonded  customs  warehouse  or  Imnded 
manufacturing  warehouse  aIH  Ik?  followed.  Where  the  transfer  is  to  a  bonded  warehouse 
located  at  another  port  article  9  will  Ik'  followed.  In  such  cases  the  smelted  and 
unrefined  products  or  bullion  obtained  from  the  smelling  of  the  imported  lead  ore  .iiKi 
withdrawn  shall  be  weigh -d,  sampled,  and  a.ssayed  on  withdraw.il;  and  the  bond  of  the 
smelting  establishment  will  bo  credited  with  an  amount  equ.il  to  the  lead  content  of  the 
bullion  as  shown  by  the  .issay  tliereof,  plus  the  wast.ige  rdlowance  for  smelting  prescribed 
for  the  particular  snielte;  from  which  the  withdrawal  is  m.ide,  together  with  the  dutiable 
zinc  entirely  lost  in  the  smelting.  The  withdr.iwal  entry  for  transportation  shall  show  the 
gross  weight  of  the  bullion  withdr.iwn,  the  weight  of  the  lead  contained  therein,  the  weight 
of  the  lead  contained  in  the  im|X)rted  ore  as  .iliove  computed, tha'  is,  the  weight  of  the  lead 
contained  in  the  bullion  plus  the  wastage  together  with  the  dutiable  zinc  entirely  lost  in 
the  smelting,  and  the  duties  for  which  credit  is  given  based  on  the  said  amount  of  lead  and 
zinc  contained  in  the  imported  ore.  The  rewarehouse  entry  covering  the  metal  at  the 
bonded  refining  warehouse  to  which  the  bullion  is  transferred  shall  l>e  made  out  in  accord- 
ance with  the  withdrawal  entry  for  transportation  covering  the  bullion,  both  as  to  the  re- 
spective weights  and  the  duty,  the  duty  being  thus  com|)uted  on  the  dutiable  lead  and  zinc 
contents  of  the  imported  ore.  I  pon  withdrawal  of  the  refined  lead  from  the  bonded  re- 
fining warehouse,  the  bond  (Cat.  No.  3S77)  of  s,iid  refining  warehouse  charged  with  the 
dutiable  lead  and  ^iiic  cuiUeiU-j  of  the  ureb  .:'-  the  time  uf  original  importation  shaii  be 
credited  with  the  relined  lead  so  withdrawn,  plus  the  w.astage  allowance  for  refining  pre- 
scribed for  said  refining  warehouse  conpiited  on  the  le.id  contents  of  the  bullion,  plus  the 
smelting  wastage  allowance  of  the  bonded  smelting  warehouse  in  which  the  bullion  was 
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produced  romputcd  on  the  lead  .nntenls  of  the  iin|Kirted  ore,  together  with  any  diitiaMe 
zinc  entirely  lost  in  refining  or  snultinR,  or  Jxnh.  However,  when  the  refined  lead  is  with- 
drawn foi  ronsumplion,  duty  sh.iH  Ih'  rollerteil  on  the  iluti.ilile  lead  and  ^ine  contents  of 
the  im|K)rted  ore  from  which  the  bullion  was  produced,  no  allowance  for  either  smelting  or 
refining  wastage  U'ing  iierinitted,  nor  for  ::inc  eiitirily  lost  in  the  smelting  or  refining,  or 
both,  except  .is  allowed  in  ap|iraisemeiit  on  iiiiport.ition.      iT.  I).  UiW),  art.  .?.  i 

(1.}|  Uilhdriiuiit  of  lead  ri-Jim-d  in  purl  fnmt  impurled  h<i^c  hullinn  and  bullion  produced 
from  iniporlfd  iirc* — l|K>n  withdrawal  of  lead  Irom  warehouse  engaged  in  refining  or  Ixjth 
smelting  and  rehning,  part  of  which  lead  is  obtained  from  imported  baae  bullion  .ind  put 
from  base  bullion  produced  by  smelting  imiH)rted  ores,  the  boml  v  ill  In-  credited  with  the 
i|U.uilily  of  refined  le.id  so  withdrawn,  plus  ( 1 )  the  wastage  allowance  lor  refining  prescriUd 
for  th..t  establishment,  to  Ik'  based  i.|x)n  the  le.id  content  of  lH)th  the  imix)rtcd  base  bullion 
and  that  resulting  from  the  smelting  of  im|Kirted  ores  used  in  producing  the  refined  le.id 
withdrawn,  and  (2)  the  wastage  allowance  prescribed  for  smelling  tor  the  establishment  in 
which  the  iiii|>orted  ores  were  smelted,  to  Ik-  based  on  the  lead  content  of  the  imported  ores, 
together  with  the  dutiable  zinc  entirely  lost  in  the  smelling  or  refining,  or  lioth. 

(U)  AJhddvils  of  proprietors  as  io  duliahle  zinc  entirely  lost. — In  the  foregoing  regula- 
tions where  reference  is  made  to  the  dutiable  zinc  entirely  lost  in  the  smelting  or  refining, 
or  l)Oth,  such  allowance  shall  be  made  only  ujKin  affidavit  of  the  proprietors  furnished  with 
their  annual  statement  that  no  zinc  was  recovered. 

SMFXTING  OI'  ZINC. 

(l.S)  The  al)ove  regulations  as  applied  to  lead  in  ores  shall  also  apply  to  importations 
of  zini  in  ores;  but  the  .illowance  covering  the  zinc  and  lead  lost  in  smelting  zinc  ores  shall 
be  the  actual  loss  as  shown  by  the  sworn  st.iteuient  of  the  smelting  company,  which  shall 
be  an  atistract  from  its  smelter  records,  submitted  to  the  collector  (pi.irterly,  to  lie  verified 
by  the  stoiekeeixr.  In  case  the  zinc  is  witlulr.iwn  for  consumption,  iluty  shall  likewise  l>c 
paid  on  the  entire  dutiable  content  of  the  imported  ores,  that  is,  on  tlu'  full  dutiable  zinc 
and  lead  content  of  the  im[X)rted  ores,  withcait  allowance  for  w.istage,  and  without  allow- 
ance for  the  lead  entirely  lost  in  smelting,  e.\cept  as  allowed  on  ini[K)rtation  where  the  im- 
ported ores  contained  lead  in  quantities  of  not  more  than  3  per  cent. 

RIi( OVERV  l)K  UOTH  LliAU  .\ND  ZINC. 

(16)  In  case  Ixith  le.id  and  zinc  are  recovered  in  the  smelting  or  refining  process  from 
the  same  ore  or  crude  metals,  separate  account  of  the  ((uantity  of  each  metal  so  recovered 
shall  be  kept  by  the  dovernment  ofticial  in  charge. 
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(17)  The  entries,  permits,  forms,  .ind  cert.ficates  required  by  these  regulations  will 
be  those-  provided  in  article  .S54  of  the  Customs  kegul.it ions  of  l')0«. 

Ores  for  Import.  The  Canadian  Tariff,  at  present  in  force,  permits 
zinc  ores  to  be  imported  into  Canada  free  cf  duty  under  paragraph  329, 
"Ores  of  metals,  n.o.p..  Free."  The  tariff  does  not  require  detailed  informa- 
tion with  respect  to  the  metallic  contents  of  the  ore.  I  am  advised,  by  the 
Department  of  Customs,  that  if,  at  any  time  (on  account  of  various  ratings 
or  othei  •  ise)  the  I  )epartment  needed  detailed  information  as  to  the  metallic 
contents  that  they  would  require  that  such  information  be  shown  on  the 
invoice  and  upon  the  entry  covering  the  importation.  If,  at  any  time,  this 
information  was  considered  as  incorrect,  "samples  of  the  ore  would  be  drawn 
and  submitted  to  an  expert  for  valuation  of  the  different  contents."  In 
this  connexion  it  may  be  noted  that  the  Customs  Act  provides  as  follows: — 

121.  (1)  (ioods  claimed  to  be  exempt  from  duty  under  any  Act  relating  to  duties  of 
Customs  shall,  in  the  entry  thereof,  t)e  descrifjed  and  set  forth  in  the  words  by  which  they 
are  descrilwd  to  be  free  in  the  .Act. 

(2)  If  the  goods  do  iioi  .mswer  such  tlestiiptiuu,  the  coii. .-tor  or  ot'ier  ;'iropti'  oiiicer 
may  seize  the  same  as  forfeited,  or,  if  the  collector  deems  it  expedient,  he  may  detain  the 
gocxls  and  report  the  case  for  the  action  of  the  Commissioner  of  Customs  and  the  decision 
of  the  Minister  as  provided  in  this  Act. 
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ELF.CTROI.VTIC  /.INC  IN  (  ANADA. 

During  thi'  past  nimt  two  pLii.ts  to  prodiK  c  /iii<- 1)\  iliTtrr)lvtir  proci-s^es 
havi-  hern  planiu-d  and  ((instnu  licin  --tartfil. 

In  fastiTii  Canada  a  plant  was  i on^trnctid  Id  (itHTalc  on  the  Wat;-, 
process.  A  go(Hi  dual  of  fxpi-rinicntal  >\()rk  was  doni>  and  .i  few  ton^  ol  hi^jh 
urade  spi'ltiT  were  prodnml.  At  prtsfiit  thf  plant  is  closed  down  ,ind 
additional  cxpcrinuntal  work  is  in  pro^;rcss  liscwluTc. 

In  British  C  •  liinihia  the  Coiisolid.Ucd  Mining  and  Smelting;  ('oni[)any 
of  Canada  ha\e  been  huildinjj  a  pl.mt.  which,  when  completed,  will  he  cap- 
able of  protliicinK  100  tons  of  spelter  per  d,i>-.  At  present  the  generator 
capacity  installed  is  siiffKiert  to  produce  50  tons  j)er  das'.  The  actual  out- 
put, in  July,  was  only  about  half  this  amount,  hut  the  output  is  l)ein^; 
increased  as  rapidly  as  possible. 

During  the  last  hve  years  the  French  process  for  producing  zinc 
elcctroKticalK  has  been  inidergoing  developmi'nt,  and  has  been  tried  out  at 
three  points  in  British  Colimibia.  It  has  recently  been  aimounced  that 
arrangements  ha\e  been  made  to  erect  a  plant  for  treatmg  custom  ores  in 
the  \icinity  of  Nelson,  B.C.  The  government  of  British  Cohunbia  is  also 
credited  with  interesting  itself  in  the  matter  to  the  "xtent  of  guaranteeing 
the  interest  on  a  bond  issue  of  840,000. 

As  to  the  cost  of  producing  zinc  by  an  electrolytic  process  little  can  be 
said  at  present.  Klectrolytic  plants  are  in  course  of  erection  at  a  number 
of  points  in  the  United  States  as  well  as  in  Canada,  and  the  total  capital 
that  is  being  invested  in  these  pL'nts  is  very  large.  Both  the  promoters 
and  the  operators  are  satisfied  that  the  initial  ditticulties  have  been  over- 
come, and  that  these  plants  can  be  operated  at  a  profit  under  normal 
conditions.  It  is  expected  that  the  cost  per  pound  for  producing  zinc, 
all  charges  included,  will  be  between  4  and  4j  cents.  It  is  doubtful  if  any 
producers  have  yet  attained  this  figure.  It  has  not  yet  been  attained  in 
Canada,  but  it  appears  feasible  to  attain  it.  In  this  connexion  it  must 
not  be  forgotten  that  the  cost  per  pound  of  metal  produced,  charged  to  the 
zinc  plant,  must  be  ii  !)art  controlled  by  the  method  of  book-keeping 
adopted.  The  complex  silver-leail-zinc  ores,  or  copper-zinc-gold  ores  that 
can  be  utilized  by  this  process,  some  of  them  of  a  (luality  or  grade  that  could 
not  be  utilized  econoinically  by  any  of  the  other  processes  in  use,  also  yield 
other  valuable  constituents.  If  the  entire  value  of  these  constituents, 
after  their  recovery  in  marketable  form,  is  credited  to  the  zinc  plant,  it  is 
probable  that  the  actual  cost  of  producing  the  zinc  by  an  electrolytic 
process  will  be  e\en  less  than  that  given  above. 

The  possibility  of  producing  zinc  commercially  by  an  electrolytic 
process  has  altered  the  whole  situation  in  western  Canada.  Hydro- 
electric power  in  abundance  is  available  J.t  a  cost  relatively  much  cheaper 
than  heat  from  other  fuels.  The  long  haul  of  low  grade  ores  to  a  distant 
market  can  be  abolished,    only  the  finished  products  have  to  be  moved 
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to  markt't.  It  may  prove  that  plants  of  relativi'ly  small  capuity,  when 
compared  with  an  ordinary  smeltinn  plant,  can  lie  operated  commercially. 
If  so,  certain  isolated  districts  which  an  provided  with  .ibundant  water 
power,  may  he  able  to  become  prtxlucers. 

The  zinc  producers  of  the  Kootenay  district  should  have  a  s|K"cial 
interest  in  the  development  noin^;  on  at  Trail,  and  the  proposed  plant  at 
Nelson.  The  Consolidated  Mining  and  Smeltinn  Company  of  Canada 
own,  in  the  Sullivan  mine,  one  of  the  greatest  lead-/iiic  mines  that  has  been 
found  in  Canada  up  to  the  present  time.  This  property  has  been  very 
extensively  developed  and  is  capable  of  prcxlucin^  enough  ore  to  opi-rate 
the  zinc  plant  at  Trail. 

The  development  of  lead  mining  in  the  Kootjnays  during  the  last 
ten  or  more  years  has  be<>n  in  a  large  measure  due  to  the  oper.itions  of  this 
Company.  .\s  soon  as  the  numerous  initial  difhculties  neii-ss.irily  en- 
countered in  developing  a  new  process  are  overcome,  and  the  successful 
produ'tion  of  electrolytic  zinc  on  a  commercial  scale  has  been  started, 
it  is  the  intention  of  the  Company  to  handle  zinc  custom  ores  in  about  the 
same  way  as  the\  now  handle  lead  ores.  In  fact  it  must  be  obvious  that 
this  is  the  only  course  open  to  them,  since  the  output  of  leafl  ores  necessary 
to  keep  their  lead  plant  in  operation  is  so  intimately  associated  with  the 
output  of  zinc  ores. 

At  the  present  time  the  Consolidated  Company  is  not  in  the  market 
to  i)urcha>e  zinc  ores  antl  no  taritT  for  treating  zinc  ores  has  been  announced. 
It  is  very  doubtful  if  •..  will  be  in  the  market  for  zinc  ores  before  the  sum- 
mer of  1017. 

The  I'lench  Complex  Ore  Reduction  Company  have  only  just  an- 
nounced that  they  propose  to  proceed  with  a  plant  at  Nelson.  This  p'ant 
is  primarily  intended  as  a  customs  plant.  It  is  not  pos.,ible  to  predict 
when  they  will  be  ready  to  receive  custom  ores,  but,  owing  to  the  conditions 
of  the  lat)our  market,  and  the  machinery  and  supply  market,  it  may  be 
safeh  assumecl  that  they  caniiot  get  into  a  position  to  treat  ores  during  the 
present  year. 

ESTIMATES  ON  THE  COST  OF  SMELTING  ZINC  ORES  IN 

CANADA. 

The  following  estimates  represent  an  attempt  to  determine  the  probable 
cost  of  smelting  one  ton  of  zinc  concentrates  in  Canada  in  1916.  They  are 
based  on  the  estimates  given  in  the  Zinc  Commission  Report,  1906,'  but 
the  rates  used  are  those  given  in  the  preceding  page,'  of  this  report.  For 
comparison  similar  estimates  of  the  present  cost  of  zinc  smelting  in  the 
Unittd  States  are  also  given. 


'  Paget  31  and  54.     See  al»  Mineral  Industry.  Vol.  16.  1907,  p.  «29. 
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1.  Plant  l()rnl('<l  in  Crowsni'sf  Pass  arra,  using  coal  for  fml,  miKlcrn 

prnduoTs,  and   iInl)>)rtin^;  St.   Louis  clay.     C.ipital  cost    f.ikrn  as  S2^ 'W 

per  annual  ton  of  capacity  and  dcprcriation  pl.iccrl  at  l.^'',' 

Laborr,  2§  nun  for  1  (lay  at  l.i.'in     $8.75 

Knfl,  2  I  ms  .Dal  .It  $2  00 4  00 

Ri-'luiioK  niali-ri.il,  \  t(in  it  $2. .SO i .  2.S 

Retort  clays,  I  ton  at  $1(1  00 1  2S 

Supplies 2.S 

Rcp.iirs  .mil  rincwals t   20 

Deproriation  .ind  interest -'7.' 

A<lminiatration  I   -0 

$21   6.S 

2.  Plant  locitcd  in  Mc(ii(inc  Hat  or  How  l>t,iiul  R.is  fii'ld,  iisiiin 
natural  j^as  for  fufl  for  both  the  reduction  furn.icc^  and  llii."  masters, 
and  importing  St.  I.nuis  clay.  Capital  cost  taken  as  $12.00  [ht  annual  ton 
of  capacity,  and  depreciation  placed  at  20*^; . 

l.atwur,  2i  men  for  1  d.iy  at  $^  .SO .   $7  X,S 

Fuel,  50. (MH)  cu.  ft.  natural  k  is  at     02      . 1   00 

Reducing  material,  i  ton  at  $i  .SO 1    7S 

Retort  days,  1  /lO  ton  at  $0  .SO OS 

Supplies ^^ 

Repairs  and  renewals -SO 

Depreciation  and  interest 2  40 

Administration 1   10 
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.?.  A  plant   located   in    the   Illinois    held,   iisinn    Illinois  coal    lor   fuel, 

anthracite  screcnint:s  from  Chicago  for  re<luction  purposes,  .ind  iniporling 

St.  Louis  clay.     C.ipital  cost  taken  as  SIft.OO  per  annual  ton  of  tapaciiv, 

and  depreciation  pi. iced  at  10'^,'. 

I  aliour,  2}  men  for  1  day  at  S.V50 $,S  75 

Fuel,  2  tons  roil  at  $1   80 <  ')0 

RediicinR  material,  .J  ton  at  $2 .  70 1  -'S 

Retort  clays,  J  ton  at  $.?  75 47 

Supplies 2.^ 

Kep.iirs  and  renewals 85 

Depreciation  .ind  interest 1  '>0 

Administration 1  'o 


$17  Q7 

4.  A  plant  located  in  Dklahcma  nalur.il  gas  field,  using  natural 
gas  for  fuel  for  both  the  reduction  furnace-,  .md  the  ro.isters,  and  importing 
St.  Louis  clay.  Capit.il  cost  taken  as  $8.00  (kt  annual  ton  of  capacity, 
and  depreciation  placetl  at  20'",' . 

I-alx)ur,  2}  men  for  1  dav  at  $,V50 S7..S8 

Fuel,  .50,000  lu.  ft.  natural  r.is  .at    Oi 1   .SO 

Reducing  material,  J  ton  at  $.?  50 175 

Retort  clays,  1 /lO  ton  at  $4.50 

Supplies •  ■ 

Repairs  and  renewals 

Depreciation  and  interest 1  60 

Administration C  00 


45 

.25 

S(! 


$14.9.5 
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S,   A  plant  lor.Ttcd  in   the  (r  '\>nrsf   l',i>-.  ,iria,    iisinn  lor  furl  a  roal 

product    that    \'<   now   partly  w.isu-<l,   moiltrn   priMlijrcrs,   and   iisinj;   local 

Saskatchow.iii    cla\'^    (asNutninv;    that    thcv    arc    Miiiahlci.     Capital    co>i, 

under  normal  ciin(lition>.,  taken  a-^  SiO.OO  |H"r  .iiinual  ton  of   capacity   and 

dcpri'ciation  plac«><i  at  15',' . 

I.atxiur,  2  J  men  for  I  -lav  at  $,?  50  $8  75 

Fuel,  21  tonsr.Ml,  ,it  $1   25  2  S2 

KcduriiiK  nutrrial,  )  Ion  at  $2  IN)  100 

Retort  clays,  1  ton  at  $4  32 5H 

Supplies            .                               .  25 

Repairs  and  renewiils         ...      1  IHl 

Depreciation  anil  interest i  (X) 

Administralion  1    10 
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ORR  S.AI.KS  AM)  CONTRACTS. 

The  suliject  of  the  \alu.ition  of  zinc  ores  wa>  (!iM-iis>ed  at  len^;th 
in  the  Report  of  the  Zinc  Ciininiis>ion,'  and  the  inethiKis  l>\-  which  these 
ores  are  v.ilucd  and  purchased  are  very  clearly  eliicid.iled.  This  section 
of  the  Report  of  the  Commission  is  reproduced  here  .i-  an  intrn<luction  to  the 
section  in  which  the  terms  of  a  number  of  recent  .md  e.xisiinn  contracts 
for  zinc  ores  are  ^,'iven. 

The  Valuation  of  Zinc  Ores. 

The  value  ot  a  zinr  ore  (le[M'n(ls  i  hiclly  ujion  its  lenor  in  zinc  anil  ohjeclionable  im- 
purities; cs|xcially  iron,  manganese  ami  lime,  which  increase  the  corrosion  of  the  retorts; 
and  lead,  arsenic  and  antimony,  whii  li  lont.iminate  ihe  s|ieltcr  The  v.iluc  of  the  on-  is 
also  affected  by  its  character,  whether  oxidized  or  sulphide,  or  a  mixture  r)f  Imth;  the  sul- 
phide ore  must  lie  roaste<l,  hut  \ields  a  diminished  wei>;ht  for  the  suhseipi' nt  treatment, 
which  is  the  more  ex|»nsive  pari  of  the  process,  the  oxidized  ore  esca|)es  preliminars'  tre.d- 
ment,  unless  it  l)e  carlionate.  out  ^ulfers  no  diminution  in  wei^;lit.  I  he  preliminary  tre.u- 
ment  of  ores  which  .ire  mixtures  of  sulphides  and  oxides  is  often  troulilesonie.  The  s.ilue 
of  an  ore  is,  moreover,  .ifTecled  liy  its  physical  ch.iracter.  l.um()  ore  is  siilijei  I  to  m  ,iddi- 
tional  cx[H;nsc  for  crushing;:  tine  slimes  are  more  exjKnsive  and  troublesome  to  roist  than 
coarser  concentrates.  Some  ores  ro.ist  and  distil  easily;  others  with  mote  ilit*',iilty.  .-Ml 
these  factors  are  given  consider.ilion  by  the  zinc  smelter.  The  chemical  !'om|)osition  ol 
the  ore  is.  however,  the  most  ini|K)rtant  factor  in  determining  its  value. 

In  determining  the  treatment  i  h.irge  on  the  ore  purch.ised,  the  snu-lier  starts  with  the 
cost  of  smelting  a  ton  of  the  ore  of  avenge  coni[)osition,  th.it  is  lo  s.iy  tin-  mixture  on  which 
he  proix)ses  to  operate  his  furnaces.  It  is  aimed  to  have  all  the  furnaces  on  the  satTii  charge. 
for  various  reasons.  To  this  smelting  charge  he  adds  the  proht  that  he  ought  lu  make  to 
obtain  a  proper  interest  on  his  investment,  allowing  for  the  necess.iry  .iniortization  of  his 
outlay  in  plant. 

The  further  addition  of  the  freight  on  the  ore  to  his  works,  an<l  on  the  s|ieltcr  product 
(o  its  market,  with  allowances  for  the  cost  of  buying  the  ore  and  .  iling  the  spelter,  gives 
the  returning  charge  which  he  must  make  against  the  ore  in  buying  it  on  the  basis  of  f.o.b. 
cars  at  the  mine  or  mill  where  produced. 

The  ores  purchased  will  be  of  various  kinds.  Few  will  correspond  exactly  with  ihe 
ore  which  it  is  aimed  to  charge  into  the  furnaces.  Some  will  !«.•  higher  in  zinc;  others  will 
be  lower.  Some  will  lie  too  high  in  iron;  others  too  high  in  lime.  The  verj-  desirable  ores 
cin,  fiorhaps,  be  purchased  only  at  a  small  margin.  Tht  leticienc  ,■  must  then  1";  made  up 
from  the  price  of  the  less  desirable  ore.  Inasmuch  as  the  various  kinds  of  ore  may  not  t«? 
bought  contemporaneously,  the  smelter  effects  this  balancing  in  i)rice  by  arbitrary  additions 
to  the  returning  charge  on  cert.im  kinds  ol  ore  ai '  ording  to  the  ix-rcenLige  ol  objectionable 
impurities  contained.      It  may  be  necessary  under  certain  contingencies  to  put  a  less  ad- 

'  Pp.  22-28. 
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vanfaRCOiis  ih.ir({«-  into  his  furnaro,  whfn  thf  nwi  of  •.irielliiiu  will  !»■  rjirrrflv  in<-rr.i«ri| 
and  thf  perrcnt.iKi'  of  mi'lal  rxir.iiiiun  di.  n  i^til,  liy  Knatcr  ilrnlriii  tiiin  of  retort"!,  hi,;hfT 
zinc  trnor  of  thf  rrniclncn,  nr  «iit«-  ntlur  laitnt'!  whirh  havr  a  iK.\ifrfiil  intliiciKC  on  the 
Isdgrr. 

It  i»  the  1  usloni  nf  Kiiro|i«an  siiultrrs  to  pav  for  orr«  airordiriK  to  a  -lidinu  wall-, 
whirh  ronil.iiU!.  three  iliin.ni-.,  vi/  ,  tin-  priic  ol  iinltir  and  /inr  ronlcnt  of  the  ore,  whii  h 
are  v.iriahle-.,  and  the  reliirtiiiin  (  liarije  (h  r  ton  ol  ore  which  ii  tixeil  This  -.lidin^  -.i  ale  n 
cnlitMlied  in  i  lonvenieni  furniula,  troni  whirh  any  illir  ol  on'  ran  readily  i  onipiite  ihp 
v..'ue,  the  reluriiint;  c h  ir>!e  havnjj  previonsly  Ikvm  aKrueij  ii|H)n  in  the  (ontraet. 

;\i.-nran  smelter*  compute  the  \,iliie  of  ore  in  practically  the  »,ime  »a\-.  liiit  in 
piirrha-iinn  eiHtoni  lots  of  on-  ih.v  make  ii-iialK  iin  ■  t  bid  of  10  much  [ht  ton,  and  in 
purchasinn  ore  on  (onlract  ihey  fre(|uenlly  employ  an  wuuKid  -lidin^j  Male,  whii  h  i^ 
grnerally  e(|iiital>le,  thoiii;h  leis  simple  than  the  lairo|X'an 

Ihe  smelters  of   HeUiuni,    llnllaiid,  Krance.and  the  West  of  ( .ermanv  emplov  eener- 

(T  S\  1  " 

1-  K  ill  »hi(  h  I'  is  I  he  price  of  s|)elter  (nood,  oidinary  lirands), 

at  London,  T  the  units  of  /inc  in  th"  ore,  and  K  the  returning  charKe  (mt  Ion  of  !,I)(X)  kg. 
This  formula  Hives  the  value  of  the  ore  [Mr  ton  of  l,(tO<l  kj;.  I  he  \alue  is  jjiven  in  pounilK 
sterlinK,  marks,  francs,  or  doll.irs  .icrordiin{  ,is  I',  the  value  of  s|H'lter  at  l.on<l<)n,  is  reckoned 
in  poniuls  sti'tliiiK.  marks,  ii.,ncs  or  dollars. 

This  formula  is  siiiiitilir  and  fair.  Ihifrei^jhtsand  cost  of  smelting  Ixt  tonof  ore  arc 
siilist.intially  the  s,iMie  irres|)ective  of  the  nr.ide  ol  thi'  ore  (within  <'.rtain  limit-  The 
returning  charge  K  is  therefore  const. mt,  as  it  should  l«-  Tlii' |«rnMit.ue  of  niet.il  extr.K'ted 
falls  off  as  the  urade  of  the  ore  tails  olT,  Ucause  the  los-es  in  smelliii«  .ire  to  a  lart;e  extiiit 
constants,  1  C,  a  Ion  of  lert.iin  ore  iiiav  (oiitain  I.IKMUIi.  of  /inc  .md  .1  ton  of  another -irc 
XIK)  ll>.  of  /inc,  Iml  ihe  loss  of  metal  in  -niiltim;  will  U-  .ipproxiiiialelv  I2,s  li  uie.ich  case. 
The  fcrnuila  takes  acdiunt  of  Ihis  hy  the  uniform  dediution  ol  iikIu  unils  Irom  the  /inc 
conrent  of  the  ore  as  shown  liy  .iss.iy  If  the  ore  assa\  60  units  ol  /ini ,  the  payment  is  to' 
52  units,  or  >«>]' ,  of  the  zinc  in  the  ore.  An  ore  assaying  ,sl)  units,  with  v\)ihx  units  deiluelio  ., 
returns  HA'',:  .ind  an  ore  assaying;  4()  units,  with  ei>;lit  unils  dediidion.  returns  MC  ; . 
Tfiese  ixTcentanes  are  not  verv  hum  h  Ik'Iow  the  actual  luelaliiiruical  evtr.ictiou-  In  Ih  n^ 
a  little  under  the  actual  extractio'  t  tends  to  iiurease  sli^ihtK  the  --melter's  111  ir>;iTi  as  he 
value  of  s(K>lter  rises,  as  <loes  also  ihe  discouni  of  5',  from  ilie  I  ondon  price.  Iiul  ihi.  is 
eipiil.dile. 

Sjnietiriies  in  ihe  c.ise  (if  a  desirable  ore,  the  smelter  will  projiose  10  liiiv  the  ore  with  .1 


deduction  of  only  seven  units  frtuii  the  .i*s.iy,  iiiste.id  of  eik;hl.  .is  u~ii  il        Ihe  pi 
of  /inc  p.ud  tor,  on  dilTereiit  <r.ides  nf  ore.  Ik'huiics  then  .is  follows; 

60  ur.ils:   HS-,(,i''; 

.SO  units:  .XO-tK)';, 

40  units:   ><2  ■>()''; 
Sometimes,    if    it    he    .ini  icipated   ih.il    lower  (;rades  -if 
returninK  ch.ir^e,  n.iineil  m  the  conlr.ui,  will  Ik-  otiered,  11 
charge  he  increa^d  with  decrease  in  the  nr.ide  of  the  ore. 

vided  th.it  for  e.iih  unit  of  zinc  IxIoa  .SO,  the  returning  ch.irye  sh.ill  Ik-  r.useil  2-.S  francs 
per  1,000  k^.  of  ore,  which  is  eipiixait  iil  to  4.'  .VO  cents  [ht  3.000  lli.  li  therefore.  t!ie  re- 
turning; charge  weie  named  at  SI1..S0  per  2,0tK)  lb.  for  ore  .iss,iyin>;  .Si)  10  .S.S'  ;  zinc,  with 
increase  of  4.?S6  cents  i)cr  unit  below  50,  the  ch.iriie  on  ore  .iss.iyiiii;  48' J  /inc  would  lie 
$12. .W  (H-r  2,(M)0  11). 

(1  -X\ 
1-    K  works  out  as  follow^  in  the  case  of  ai^  on 
100/ 


ore  ih.in  conteiiipl.iled  in  the 
is  proxideil  that  the  reinrnini; 
For  e,\,im|ile,  ii    m.iy  1m'  pro- 


48' i  zinc,  the  London  price  of  s[)elter  Ix'inH 
returninK  charge  12   12s.     'id.  fjer  Ion  of  ore. 
0-95  P  =  0  05  X   U^i  =  X20-6. 


is&iying 
isMiiiied  ,11    t2.s  |«  1   ton  of  2.2tO  lb.,  .md  ihe 


VlOO/ 


=  0  48  -  0  O.S  =  0  40. 


R  =  i'2   12s.     6d.  =  £2-625. 
£26-6  X  0-40  -  £2-625   =   t.SOlS   =  S.i><  ')5. 
The  value  jxr  2,240  lb.  of  ore  is  S.*J<  05.      I)i\idinn  th.it  resuli  by  t    12  Rives  the  v.due 
[ler  2,()00  lb.  of  ore,  thus  S.l.S  95  ^  1  - 12  =  SU  78. 

The  siime  result  is  obtained  when  the  price  of  spelter  .'iid  the  reluming  charge  in- 
converted  into  terms  of  dollars  and  cents  [kt  2,(HN)  lb  Thus,  i:2i<  [xr  2,240  lb.  X  6  075 
ccr.;.,  (ni  pound  -  5121  .'^0  (jei  2,i«A)  ib.;  0-95';  oi  liiis  is  SI  15  4.5;  ttie  returning  ciiarKU 
of  £2  12s.  6d.  |K-r  2,240  11).  is  e(iuiv,ilent  to  $11  J9  per  2,000  lb.  The  value  of  the  ore  per 
2,000  lb.  is  conseciuemlv: 

$115  43  X  0--J0  -  $11  39  =  $,U  78. 
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Another   methtxl,   whiili   is  vcrv  convenient,  is  to  convert  the  expression  T-8  into 
pounds  and  uniltiply  bv  ilu'  price  of  siielter  [X-r  |x)iinil.     Thus,  and 
T-S  ^-  40;  and  40  X  20  =  m)  lbs. 

0-95  (6-075   X  XOO)   -  Sll   .?<)   =  SU  "S.  ,  .        • 

The  returning  charges  which  have  fjeen  nia.le  by  Kuroix-an  smellers  on  American 
Aurtralian  and  fana.lian  ores  during  the  last  two  or  three  years  have  ranged  from  $11 .40 
to  $1.^.  16  per  2,000  lb.,  these  figures  corresponding  to  5,?  at  60  marks  or  65  at  75  Irancs  per 

'  The  terms  ofTered  by  Kuropean  smelters  include  various  provisions  w'hich  muft  be 
given  consideration.  The  basis  of  settlement  is  always  c.i.f.  at  some  specified  port,  usually 
Antwerp  A  percentage  of  the  value  of  the  consignment,  say  /  5' ,  or  HO' , ,  may  b»-  .Irawn 
upon  remittance  of  the  bill  of  lading;  the  remain.ler  upon  arrival  of  the  consignment  and 
determination  of  its  .assay  value.  In  connection  with  the  latter,  the  zinc  must  Ik-  deter- 
mined  by  the  Schaffncr  method  (sodium  sulphi<le  titration).  DifTerences  of  one  unit  or 
less  betw-een  the  ass.iys  of  the  buyer  and  seller  are  split  OifTerences  m  excess  of  one  unit 
•ire  umpired.  The  umpire  must  lie  an  luiroiiean  chemist  (s|)ecified  in  tlie  contract).  Us 
metho<l  is  accepted  as  final  if  it  fall  l)etween  those  of  the  buyer  and  seller.  If  it  fall  outside, 
the  original  assay  which  is  nearest  to  the  umpire's  is  taken  The  party  whose  assay  is 
furthest  from  the  umpire's  pays  the  expense  of  the  latter.  These  conditions  as  to  umpire 
assavs  are  the  same  as  obtain  in  the  settlement  for  ores  in  (  ana(  a  and  the  I  nited  States^ 
The  price  for  sijelter  is  the  average  for  good  ordinary  l-rands  at  London,  as  reported 
by  the  Public  Ledger,  during  the  month  of  the  arrival  of  the  shipnu;-n.  n  the  case  of  con- 
tracts covering  the  output  of  a  vear  or  more,  it  is  sometimes  provided  thit  tlie  settlement 
basis  shall  U'  the  average  price  of  s|«:lter  for  the  year.  Provisional  s.;ttlements  are  made 
on  the  monthly  averages,  but  at  the  end  of  the  year  a  final  computation  is  made  and  the 
difference  Iwlween  it  and  the  sum  of  the  monthly  settlements  is  debited  or  cred'tcd  as 
required. 

As  previously  remarked,  the  settlement  for  ores  in  Kurope  is  based  on  the  London 
price  for  sn,ltcr.  In  the  lnite<l  States  it  is  based  on  the  St.  Louis  price,  or  the  New  York 
price  there  Uing  generally  a  constant  difference  Mween  the  quotations  at  St.  Louis  and 
New  York,  correspomling  to  the  <lifferem:e  Ix-tween  the  freight  rate  from  kansas  works  to 
St  I  ouis  and  to  New  York.  This  difference  was  formerly  alKjut  20  cents  per  100  lb.,  now, 
and  in  recent  vears,  it  has  l«eii  about  15  cents.  In  statistical  investig.itions  it  is  necessary 
to  refer  to  theNew  York  price,  rather  than  to  the  St.  Louis,  Ucause  there  are  authontative 
statistics  going  farther  back,  fontracts  arc  commonly  based  on  the  quotations  for  spelter 
in  the  Engineenti!,  and  Mining  Joiirmil. 

The  ditTerence  between  settlement  on  the  l.ondcm  and  New  York  markets  is  a  very 
important  consideration  to  thr  (  an.idian  exjKirter  of  r.inc  ore.  The  range  of  the  twT>  markets 
is  shown  in  a  table  which  is  presented  elsewhere  in  this  rejiort.  It  appears,  therefrom,  that 
although  the  London  price  has  licen  at  certain  times  in  excess  of  the  New  'Sork  price  the 
average  over  a  long  series  of  years  has  l>cen  lower  than  the  average  at  either  New  ^  ork 
or  St  I  ouis.  Whenever  the  l.ond.in  price  has  been  higher,  the  I  mted  States  has  exported 
spelter.'and  this  movement  of  metal  has  reduced  the  l.on.ton  price  below  the  .Amencan  level, 
or  has  forced  the  American  price  to  rise  almve  the  KuroixMU  level.  I  here  is  no  shortage 
of  ore  supply  available  to  KuroiKMn  smelters.  On  the  contrary  not  only  the  ore  supply 
but  also  the  smelting  capacity,  are  going  to  !«.■  immensely  increased  by  the  "1«[;'«"'^^"' 
strong  companies  owning  enormous  reserves  of  ore  at  Uroken  Hill,  New  South  Wales  which 
are  already  developing  their  plans.  So  long  therefore  is  the  American  ( .overnment  main- 
tains a  duty  on  the  imp<irtation  of  spelter,  it  is  to  be  anticipated  that  the  London  price  for 
spelter  will  continue  to  average  a  little  lower,  in  the  long  run,  than  the  American  price. 
The  western  smelters  of  the  I  nited  States,  in  their  ore  contracts,  employ  sliding  scales 
of  the  following  character:  .  .      ,  .,™i,„, 

(1)  Basis  of  settlement:  Ore  delivered  at  smeUing  |X)ints  in  Kansas,  \\hen  spelter 
is  at  6c  per  lb.  at  St.  Louis,  pay  S25  [kt  ton  (2,(H)0  lb.)  for  ore  containing  ^^<^^c  zmc,  plus 
75c  per  unit  for  zinc  in  excess  of  47  units,  less  75c  per  unit  for  zinc  Iwlow  47  units;  with 
ih'',',  of  the  variation  in  sfielter.  .  ■    ^t  t^ 

(2)  Basis  of  .settlement:  Ore  delivered  f.o.b.  car  at  mines.  When  s|)elter  is  at  6c 
per  lb.  at  St.  Louis,  pav  $24.50  [kt  ton  (2,000  lb.)  for  ore  coiilaimng  53'  c  ^'"c.  P'"«  »)  \^\ 
unit  foi  zinc  in  excess  of  5,^  units,  less  SI  |)er  unit  for  zinc  below  5,<  units;    with  42-5  ,c  ot 

the  variation  in  sfX'lter.  ,      ,.        ..  ■       n-    .    i     ■       tnoi: 

The  above  were  the  terms  of  contracts  for  Canadian  ores  in  effect  during  1905. 
The  inferiority  of  a  contract  so  expressed,  in  so  far  as  a  clear  understanding  is  concerned, 
in  comparison  with  the  Kiiro|>ean  contracts  is  quite  obvious.  laking  the  latter  of  the  two 
for  example,  the  meaning  is  that  when  si«^lter  is  worth  6c  per  lb.  at  ,^t  Louis,  ore  assaying 
5J'/c  zinc  is  worth  $24.50  f.o.b.  imue.  Uic  unsaying  54',;  zmc  i:^  wurtli  S^,-  50;  ore  a^^-y'^g 
52%  zinc  is  worth  $23.50.     A  variation  in  the  price  of  siieltcr  changes  the  basis  price  to  the 
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fk^^? sf'i'*^'^'"  °'  'i"*  variation  per  ton  of  spelt.T,  i.e..  if  the  price  for  spelter  Ik;  5  •  -,■  ner 
lb.  at  St  Louis  a  reduction  of  0.3c  per  II..  :=  ($6  per  ton)  from  6r..  or  $6  X  0  425  =  S2  S 
;-n!^».  t9i  Tn  ^¥'c%'"'"'%^'/n?  ore  wherefore  the  value  of  ore  containing  !i^<-r  ziiic  i^l 
52rzini'ifwoTth*Vo%l.  *"  ■"■  "^^  ^'"^  ''''  ^'"^  -^  "^-  -'^•'  *"  "-^^  -"  -!^ 
The  equity  of  such  a  contract  can  l>e  determined  by  a  consideration  of  its  operition 
under  different  conditions.  Converting  $24 .  50:  6c  :  537c  zinc  into  an  expression  of  P  (^-'^\ 
-  R,  it  appears  that  R  =  $29.50,  this  including  all  freights,  smeltinj;  charges,  profirsel;? 
Tabulating  the  results  for  different  grades  of  ore  computed  fiy  I'  (^''^^  -S29  50inthc 

rnljll^n  A '.I"''  ""^  '■^'■"'"  '^°"'P"'"'  according  to  the  sliding  scale  of  thelontract  under  the 
column  A,  the  comparison  appears  as  follow.s  when  spelter  is  at  6c  per  lb.  St.  Louis: 


%  Zinc  in  Ore. 

A 

B 

45 

$16. .50 
21, 50 
26.50 
31  .50 

$14  90 
20.90 
26  90 

SO 

55. 

' 

60 

,52  90 

When  spelter  is  at  5c  St.  Louis,  the  comparison  becomes  as  follows: 

%  Zinc  in  Ore. 

1 

A 

B 

45. 

$  8.00 
13  00 
IS  00 
23  00 

$  7  ,50 

12  .SO 

50. 

.55. 

60. 

22  50 

If  spelter  should  rise  to  7c  the  comparison 

would  be 

as  folio 

Ks: 

%  Zinc  in  Ore. 

1 

A 

n 

45, 

1 

$25  00 
.WOO 
35.00 
40  00 

$22  .W 
29  ,W 
.?6  .?0 

50. 

55. 



60. 

1 

43  30 

whi.h  T       1  ui  I"""'''""  ?f  ttie  returning  charge  there  is  nothing  in  this  sliding  scale 

which  IS  unfavourable  to  the  miner.     At  5r.  for  spelter  the  price  received  for  ore  of  different 
grades  IS  approximately  the  .same  in  each  case  as  tfie  St,  Lon  s  value  of  the  spelter  extra'S 

M?n"^n-''h  "'■"'■.^J  ^  ""'^°'"'  !:""^"'"8  ^'^^'^R'--     A»  6c  for  spelter  the  marg'^  to  the  smelter 
diminishes  wuh  decrease  ,n  the  grade  of  the  ore  l«low  53'i;   with  increase  abovrs?'      he 


made  in  fTr.!  f^.l*''^"  'WfJV}^  ofTered  by  American  and  Euroj^an  smelters  mav  be 
$24  ?0^r  2fS^1h  f  n1^  ""'•  f^^"*'  '^^'"-  ?'  '^■J'-  ■'-°"'^-  '^^  American  smelter  paid 
oav' l^r^T??  V  ;  "'■•f.  '^'  "'-^  contaming  53%  rmc.  The  European  smelter  would 
XwHnce^f  SI  fo'^rnT"-.  ,"<^'^"«'"K  '^e  freight  to  Antwerp,  $13  per  2,000  lb.,  and  an 
be$*r6r  M.wJvlr  f?L  ^''"''  'rt-  '"'  P'-^"v'°»s'y  discussed,  the  price  f.o.b.  mine  would 
be  *J5.64.  However,  at  the  time  of  the  cntnact  the  London  price  f.nr  -,r»|n  ■■  Wn^  consider 
ably  lower  than  the  New  York  price,  wherefore  the  American  price  figured  out  the  bet  er 


■SR! 


w^ 
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The  average  price  of  spelter  at  St.  Louis  was  S"*^:  »! London  5-51  Sc  On  these 
orices  the  value  of  the  ore  taken  as  an  example  would  have  been  $22.20  per  ^000  lb.  f.o.b. 
mine  under  the  American  contract  and  $21 .50  under  the  European  contract. 

It  will  appear  from  what  has  previously  been  s.iid.  together  with  the  data  as  to  cost 
of  smeltine,  etc.  which  will  be  found  in  a  subsequent  section  of  this  report,  that  as  between 
°he  Arneriwn  and  European  smelters,  previous  to  the  recent  Treasury  decision,  the  former 
were  in  a  position  to  command  the  market  for  zinc  ore  in  British  Columbia  .f  they  chose^ 
The  price ^at  they  would  offer  for  ores  was  limited  by  the  best  terms  which  European 
smelters  could  make,  but  otherwise  was  governed  by  competition  among  themselves,  their 
r^qu  rements  for  ore  and  to  a  large  extent  by  the  condition  of  the  Jop  in  ore  market,  which 
s Til  the'r  most  im^rtant  source'of  supply,  although  since  1901  its  relative  .mponance  ha 
been  diminishing,  and  probably  will  continue  to  do  so.  However,  the  Jop  in  d  st"ct  «ill 
doubtless  continue  to  have  a  dominating  influence  on  the  general  ore  market  f"-:^  "°"K J*"'^ 
to  come,  and  its  prices  will  to  a  large  extent  be  usc.l  as  a  basis.  It  is  rather  important  to 
consider  how  prices  for  other  ore  work  out  on  this  basis.  .      .         .     ,„„,,„, 

The  average  price  of  ore  at  Joplin  over  a  long  period  of  years  is  given  in  another 
section  of  thisVeport .  The  average  for'  1905  was  $47  40  per  2,000  Ib^in  the  bins  of  the  m.nes^ 
Cming  an  avenge  cost  of  40c  per  ton  for  carting  and  fading  the  ore  on  board  cars  th^ 
cost  per  ton  delivered  at  Kansas  smelting  points  would  be  about  $48.75  This  s  lor  ore 
aSay^K  60'-;  zinc,  and  low  in  iron,  say  not  more  than  2-:^.  An  old  rule  of  the  district  is  to 
deduct  ll  per  ""it  of  zinc  under  60  and  $1  per  unit  of  iron  over  2.  The  ore  that  has  prev- 
iously  llen'Taken  as  an  example  contains  about  7%  iron.  The  value  of  such  an  ore  delivered 
at  the  smelting  works  on  the  Jophn  basis  would  be  therefore  $48.75  -  $12  -  »^6.7S  on 
?he  basiro  5.!3c  for  spelter  at  St.  Louis.  Reckoning  $10  railway  ff'g^t  from  the  Socan, 
20c  freight  on  moisture;  30c  loss  in  handling,  30c  duty  on  lead  contents  and  20c  for  incident- 
als  the  value  of  $36  75  per  ton  delivered  at  smelting  works  would  correspond  to  $25.75 
f  o!b.  mine,  against  the  value  of  $22  20  according  to  the  terms  of  the  contract. 

This  difference  is  not  on  the  face  unfair,  inasmuch  as  the  computation  is  based  on  a 
price  of  $47  40  for  ore  assaying  bO^c  zinc  at  Joplin,  but  that  price  leaves  only  a  sma  margin 
to  the  smelter,  in  fact,  scarcely  a  living  margin,  when  spelter  is  at  5 •73c  bt.  Louis.  1  he 
deductioTof  $1  per  unit  for  iron  in  excess  of  two  units,  however,  is  too  "'"ch  teng  more 
than  the  increased  cost  of  smelting  such  an  ore,  and  the  smelter  could  have  afforded  to  have 
paid  a  letter  price  than  $22  20  for  the  ore  and  would  have  done  so  if  he  had  been  compelled 
thereto  by  competition. 
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Ore  Contracts. 

In  the  Joplin  district,  Missouri,  zinc  ores  are  almost  invariably  sold 
on  the  ground  in  lots  which  vary  from  a  few  tons  up  to  several  thousand. 
Zinc  ores  from  the  Cordilleran  region  and  from  other  outlying  points  in 
America  are  usually  sold  on  contract.  These  contracts  call  for  the  delivery 
of  a  definite  tonnage  of  ore  of  a  certain  grade  within  a  specified  time.  It 
is  only  very  rarely  that  the  entire  output  of  a  mine,  without  limitations  as 
to  tonnage,  is  placed  under  contract,  and  the  larger  producing  mines  are 
often  selling  ore  under  several  different  contracts  at  the  same  time.  The 
market  quotationsof  spelter  at  East  St.  Louis,  as  reported  by  the  Engineering 
and  Mining  Journal  of  New  York,  almost  invariably  constitute  the  basis  of 
settlement  for  both  United  States  and  Canadian  zinc  ore  contracts.  Where 
the  ores  contain  silver,  the  basis  of  settlement  is  usually  the  New  York 
market  quotation  as  published  by  this  same  journal.  Gold,  when  present, 
is  usually  paid  for  at  a  flat  rate  for  all  above  a  specified  minimum. 

Three  general  types  of  western  ore  contracts  may  be  recognized:— 

a.     The  ore  must  contain  (within  fixed  limits)  a  certain  percentage 

of  zinc  whose  value  will  be  based  on  the  price  of  spelter  at  East  St.  Loiiis, 

and  85  per  cent  of  the  metallic  content  will  be  paid  for  at  this  price,  with 

certain  deductions  for  treatment,  depending  on  the  spelter  market.     The 
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working  rharRc  will  hv  .tntcd  (Sl,^  t..  S15i  on  ihc  l.asis  of,  say  S  rent 
^Htcr.  and  provision  will  hv  n,a,l..  lor  a  variation  up  or  down  of  so  many 
dollars  ptT  ton  for  each  rise  or  fall  of  on.,  ivnt  in  th..  price  of  spelter 

I).  A  fiat  price  will  l,e  agreed  upon  for  a  certain  percentage  grade 
of  ore.  t.o.h.  smelter,  with  a  base  price  for  spelter  at  ICast  St.  Louis  V.iria- 
tions  will  he  paid  for  on  a  basis  of  a  certain  percentage  (70'^7S'^')  of 
the  market  variation,  and  with  a  variation  of  so  much  per  unit  for  the 
metallic  content  above  or  bel.m-  the  unit  grade,  within  certain  prescribed 
limits  downward. 

c.  A  flat  price  will  be  agreed  upon  for  a  certain  percentage  grade 
of  ore  f  o.b.  smelter  with  .  ^.rket  variation  of  a  fixed  amount  per  ton  a^  "^e 
price  of  spelter  goes  u  .    -n.     Variations  in  the  metal  content  o.   .... 

ore  above  or  below  the  ..  .de  are  adjusted  bv  adding  or  subtracting 

a  fixvd  amomit  per  unit  vai ..  .AH  precious  metals  are  paid  for  l,e>  ond 

certain  limiting  unit  quantities. 

In  nearly  all  contract.s  provision  is  made  for  their  cancellation  bv  the 
buyer  if  the  shipper  fails  to  make  deliveries  within  a  .ert.iin  specified 
time;  or  the  contract  may  be  extended  bevond  the  original  limits  for  an 
equivalent  period,  at  the  option  of  the  buyer.  Manv  of  the  ...ntracts 
with  C  anadian  ore  producers  contain  a  clause  prcniding  f<,r  iheir  temporary 
or  permanent  suspension  if  either  the  Canadian  o  the  Inited  States 
government  takes  any  action  which  will  <lirectly  or  indirectlv  interfere 
with  the  terms  of  the  contract,  or  make  it  unprofitable. 

The  weight  of  the  ore  for  valuation  purposes,  or  for  determining 
freights,  IS  always  the  dry  weight,  and  ^he  unit  of  weight  in  America  is  the 
ton  of  2,000  pounds.  Where  settlement  is  to  be  ma.ie  for  variations  in 
either  the  natal  content  above  or  below  the  prescribe.l  percentage  or 
for  variations  in  the  market  quotati.w  of  spelter,  fractional  parts  are  always 
reckoned  proportionalK'. 

Provision  is  often  made  for  a  preliminary  settlement,  pavmcnt  being 
made  for  a  certain  percentage  of  each  shipment,  on  presentation  of  the 
bill  o  lading,  with  a.s.say  certificate  attached.  These  settlements  usually 
vary  between  70  and  80  per  cent  of  the  estimated  value  of  the  ore  Final 
settlements  may  b-  made  on  the  b.isis  of  the  average  weeklv  pri.-e  of  spelter 
according  to  the  E„;^i,ieeri„ii  and  Mining  Journal  (luotations,  are  occasion- 
ally made  on  the  average  monthly  prices,  and,  in  at  least  ow  contract 
known  to  the  writer,  are  made  on  the  average  vearlv  price,  this  latter 
being  determined  b>-  dividing  the  sum  of  th.^  total  monthlv  averages  by 
twehe.  r>  ■      J 

The  following  paragraphs  sh(nv  in  summary  form  the  terms  of  a  num- 
ber of  zinc  contracts  for  the  purch.ase  and  .sale  <.f  /mc  ores  from  mines  in 
British  Columbia.  Idaho,  and  Montana.  It  will  be  noted  that  there  is  great 
variation  in  the  terms  of  the  contracts,  in  fact  no  two  of  them  are  exactly 
alike.     It  will  also  be  noted  that  the  more  recent  contracts  are  much  less 
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favourable  to  the  miner  than  were  the  contracts  in  force  prior  to  the  begin- 
nine  of  the  European  war.  . 

All  of  these  contracts  call  for  the  delivery  of  a  definite  tonnage  of  ore 
per  month  for  the  duration  of  the  contract.     The  period  of  t.me  that  the 
contracts  noted  as  operative  in  1916  have  ,o  run,  so  far  as  Bnfsh  Co  umb.a 
mines  arc  concerned,  varies  from  one  to  four  years.     The  contracts  are 
not  arranged  in  anv  definite  order,  except  that  the  older  contracts  proceed. 
It  ha«  been  considered  best  to  designate  them  by  number  orly,  and  to  with- 
hold the  names  of  the  producing  mines.     It  should  be  noted,  however, 
that  contracts  numbers  21.   22,  and  23  relate  to  carbonate  and  silicate 
ore  .  and  contracts  numbers  4.  5.  9,  10.  15,  16,  17.  18.  19.  20.  and  24  relate 
to  zinc  ores  with  little  or  no  silver  content.     The  remaining  contracts 
relate  to  zinc  concentrates  produced  from  typical  '^"^d-zinc-silver  ores  as 
mined  in  British  Columbia  and  the  Coeur  d'Alene.     It  should  also  be  noted 
that  one  cause  for  the  variation  in  the  nature  of  the  contracts  is  the  special 
character  of  the  ores  produced  by  the  individual  mines  selling  under  any 
specified  contract.     There  is  a  very  considerable  variation  in  the  character 
of  the  ores  sold,  and  the  contractors  naturally  take  this  into  consideration 
when  negotiating  for  ore  purchases,  and  vary  their  terms  accordingly. 

1    Operative   1914,  base  price  S20.70,   London  quotation    £26   10s. 
for  a  45%  zinc  product:    variation  above  or  below  45%  ^^^^r  deduct 
$1.0..  :.er  unit;   market  variation  of  1  cent  per  pound,  add  or  deduct  $7.00 
per  -  n  from  the  base  price.     Silver  paid  for  at  75%  of  New  York  quota- 
Lis,  less  six  ounces.     An  allowance  of  $1.60  per  ton  made  for  sacking  the 

°'^'  2  Operative  1915,  base  price  S34.50  for  a  45%  zinc  product  containing 
30  ounces  of  silver:  variation  above  or  below  45%  zinc  add  or  deduct 
$1.00  per  unit;   for  each  ounce  of  silver  above  or  below  30  ounces  add  or 

deduct  30  cents  per  ounce.  , ,~     .  j     .. 

3  Operative  prior  to  1915,  base  price  S20.00  for  a  45%  zinc  product, 
variation  for  zinc  content  $1.00  per  unit  up  or  down;  market  variation 
$6.00  per  ton  for  every  cent  increase  above  5  cents.  Silver  P^'d  or  at 
'  /o  of  the  New  York  market,  after  deducting  six  ounces.  Penalty  lor 
lime  above  2%  was  SI. 00  per  unit,  but  there  was  no  lead  penalty. 

4  Operative  1915,  base  price  $18.25  for  a  50%  zinc  product  when  mar- 
ket is  at  S  cents;  variation  SO-625  per  unit  for  each  unit;  market  variation 
$6  00  per  ton  for  each  cent  rise  or  fall  in  the  quotation  from  5  cents. 

5  Operative  1915,  base  price  $21.50  for  a  45%  zinc  product  on  a  5 
cent  market:  variation  above  or  below  45%  on  a  5  cent  market  add  or 
deduct  $1.00  per  unit;  market  variation  add  or  deduct  $7.00  per  ton 
for  each  cent  rise  or  fall  in  the  quotation  from  5  cents  to  a  maximum  price 
of  8  cf  Its,  no  increase  above  8  cents.  Silver  paid  for  at  65%  of  the  New 
York  market  after  deducting  a  treatment  charge  of  $3.00  per  ton. 


--*    ■  ■*:  .-iMf^ 


•w-^^H^^^iP 


i 


43 

6.  Operative  prior  to  1916,  base  price  $22.50  in  a  5-5  cent  market 
for  a  40%  7inc  product;  unit  variation  $1.00  up  or  down;  market  variation 
$5.00  per  ton  for  each  rise  or  fail  in  spelter  market.  Ore  below  .^S^  not 
accepted. 

7.  Operative  prior  to  1916,  base  price  $21.50  for  a  45%  zinc  product 
on  a  5  cent  market;  variation  above  or  below  45%  on  a  5  cent  market 
add  or  deduct  $1.00  per  unit;  market  variation  $6.00  per  ton  for  each 
cent  over  ba.se  price,  with  no  upward  limit.  Silver  was  paid  for  on  the 
basis  of  75%  of  the  New  York  market  after  deducting  six  ounces. 

8.  Operative  1916,  base  price  $57.00  for  a  40%  zinc  product  containing 
45  ounces  of  silver,  not  over  10%  iron  and  2%  lime;  variation  above  or 
below  40%,  add  or  deduct  $1.00  per  unit.  For  each  ounce  of  silver  above 
or  below  45  ounces  add  or  deduct  40  cents  per  ounce.  All  gold  above 
005  ounces  paid  for  at  $19.00  per  ounce.  Minimum  zinc  content  accepted 
IS  35%. 

9.  Operative  1916,  base  price  $17.00  for  a  40%  zinc  product;  variation 
for  zinc  content  $1.00  per  unit  up  or  down;  market  variation  83.00  per  ton 
for  every  cent  increase  between  5  and  8  cents  inclusive,  $2.50  per  ton  be- 
tween ,S  and  12  cents  inclusive,  $2.00  per  ton  between  12  and  14  cents 
inclusive,  the  latter  being  the  top  price.  Silver  is  paid  for  at  60%  of  the 
New  York  market,  and  a  residue  treatment  charge  of  $4.50  is  levied. 

10.  Operative  1916,  base  price  $42.50  for  a  40%  zinc  product;  variation 
$1.50  up  for  each  unit  in  excess,  and  $1.00  down  for  each  unit  below  40% 
Allowed  15%  iron,  3%  lead,  and  3-5%  combined  lime  and  magnesia;  abo%e 
these  penalized  at  rate  of  $1.00  per  unit.  When  lime  falls  below  2-5% 
are  paid  a  premium  of  $1.50  per  unit  for  each  per  cent  below  this  limit 
fractions  proportionally.  When  lime  is  less  than  2%,  50  cents  per  unit  is 
added  to  the  zinc  rate  for  each  unit  in  excess  of  40%. 

11.  Operative  1916,  base  price  $44.00  for  a  35%  zinc  product  contain- 
ing 25  ounces  of  silver,  and  not  over  12%  iron  and  1%  lime;  variation 
$2^0  per  unit  for  each  unit  above  or  below  the  base,  no  ore  accepted  below 
33%  zinc.  Silver  variation  above  or  below  25  ounces  is  40  cents  per 
ounce,  with  no  allowance  for  silver  in  ore  containing  less  than  10  ounces. 
I  .me  penalty  $2.00  per  unit  for  excess  above  2%  and  iron  at  $1.00  per 
unit  above  12%. 

12.  Operative  1916,  base  price  $17.00  for  a  40%  zinc  product  on  a  5 
cent  market;  variation  above  or  below  40%  add  or  deduct  S4.00  per  unit; 
market  variation  of  1  cent  per  pound  between  5  and  6  cents  add  $4.00  per 
ton,  between  6  and  14  cents  add  $3.00  per  tun,  no  payment  for  increases 
above  14  cents.  Silver  paid  for  at  95%  of  the  New  York  price  for  60% 
of  the  content,  after  deducting  a  residue  treatment  charge  of  $4.00  per  ton. 
No  payment  made  for  less  than  12  ounces,  lime  penalized  -^t  S7  00  per 
unit  above  1%,  8%  lead  allowed  but  not  paid  for,  12%  iron  allowed 
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13  Operative  1916.  base  price  $45.00  for  a  SC^  zinc  product  containing 
60  ounces  of  silver  with  spelter  quoted  at  5  cents;  variation  above  or  bebw 
So'add  or  deduct  Sl.OO  per  unit;  market  variat.on  of  1  cent  per  pound 
Wow  cents  deduct  S7.00  p<-r  ton,  above  5  to  6  cents  add  S7  .K-r  ton 
Wo^t  to  8  cents  inclusive  add  S5.00  per  ton,  front  8  to  ..cents  a.h  S.  0 
per  ton,  from  10  to  11  cents  add  S1.50  per  ton.  from  U  to  12  unts  add 
SI  00  per  ton.  no  variation  above  12  cent..  U  quotafon  .s  u,  excess  ol  8 
e  nt^  r^el  minary  settlement  is  ma.le  on  an  8  cent  bas.s  Vanat.o.t  m 
Sver      nu^t.  abo^.-  ..r  below  60  ounces,  to  be  added  or  deducted  on  basts 

4        n"  s  pe    ou,.  e.     Ores  to  be  free  from  arsenic,  iron.  tu,.  and  b-smu 
not  to  contaitt  over  i-S^l  oxides  of  lime  and  magnes.a,  with  penalty  for 
i;^„  in  <.vr.'>is  of  2'/r  at  Sl.OO  per  unit. 

U    0^^ve%16;  basfprice  S54.00  for  a  359;  zi-  P-luct;   var.a- 
tion  above  or  below  35%  add  or  deduct  S2.50  .K-r  u.tit  to  a  m.n.mum 

"^  ^^i's  Operative  1916.  base  price  S58.00  for  a  48^;  zinc  product  or  over, 
when  spelt^.r  is  quoted  at  13  cents  or  above;  variation  S5.00  per  ton  down 
to  1 1  cents.  S3.00  from  1 1  to  7  cet.ts.  $5.00  per  ton  below  7  cents 

16  Operative  1916.  base  price  858.00  for  a  48%,  zmc  product  w.th  a 
unit  v^ria'-.t  of  S1.75  for  ore  down  to  45^ ,  and  S2.00  per  un.t  down  to 
40%    this  latter  being  the  minimum  that  will  be  acceped. 

17  Operative  1916,  base  price  S63.00  for  a  50%  zmc  product,  w.th  a 
unit  variatU.n  of  SI. 75  for  ore  down  to  45';; ,  and  S2.00  below  45' , . 

^8  Operative  1916.  base  price  S58.00  for  a  50%  z.nc  product,  w.th  a 
unit  variation  of  SI  .50  for  ore  down  to  45^;; .  ,  -.u 

9     Wrative  1916.  base  price  S43.00  for  a  40%  zinc  product,  w.th  a 
unit  variatL  of  $1.00  per  ton  for  ore  above,  and  SI. 50  per  ton  for  ore  below 

40*^ 

"20  Operative  1916,  base  price  S26.20  for  a  35%  zinc  pro<luct.  market 
at  7  cent?  variation  above  35%  and  down  to  25%  zinc  at  Sl.OO  per  un.t 
^p  o"l"wn;  market  va.iation  for  75%  of  metal  content  when  spehor  u. 
semngat  les^  than  7  cents  down  to  a  f^xed  limit,  and  market  var.at.on  .hen 

<;n<'lter  is  selling  above  7  cents.  _  ,     .       -.u  „ 

•^21    Operative  1916.  base  price  S19.00  for  a  35%  z.nc  product,  w.th  a 
variation  above  35%  and  down  to  25%  at  Sl.OO  per  un.t. 

22  Operative  1916.  base  price  S17.00  for  a  40%  zinc  product  when  .nar- 
ket  i  at  s'^cents;  variation  S1.50  per  unit  when  speUer  .s  above  10  cents, 
and  SI  io  per  unit  when  below  10  cents;  market  var.at.on  between  .  and  - 
cents  add  K  00  per  ton,  between  7  and  14  cents  add  $3.00  per  ton.  for  each 

""^^S;::Si^^?9irEse  pnce  S23.50  for  a  40%  zinc  product  when 
market  is  ^t  6  ents;  variation  Sl.OO  per  unit  to  be  added  or  deducted  when 
TpeuJr  is  a  12  cents  or  below,  and  Sl-SO  to  be  added  when  above  12  cents; 
ma  let  variation  under  6  cents  pay  for  70%  of  content,  when  between  6 
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and  8  cents  add  .SO'^c  of  increase  for  each  cent,  8  to  10  cents  add  40% 
above  10  cents  add  30%. 

24.  Operative  1916,  base  price  S26.00  for  a  50%  zinc  product  when 
market  is  at  5  cents;  variation  Sl.OO  per  unit  to  be  added  or  deducted 
for  each  unit  above  or  below  MV,  metal  content;  market  variation  $5.00 
per  ton  for  each  cent  increase  in  price  of  spelter. 

FREIGHT  RATES  I.\  CANADA. 
One  of  the  principal  factors  on  which  depends  the  feasibility  of  pro- 
ducing spelter  in  Canada  is  the  cost  of  assembling  the  various  raw  materials 
at  the  point  at  which  the  Lielter  is  to  be  produced.  An  attempt  has  been 
made  to  tabulate  the  various  freight  rates  that  would  have  to  be  paid 
on  the  principal  items  required  by  a  smelter.  The  rates  given  in  the  follow- 
ing schedules  are  in  some  cases  new  rates  that  would  be  given  by  the  rail- 
ways if  the  occasion  arose.  At  the  present  time  there  is  no  traffic  in  the 
commodities  mentioned  between  some  of  the  points  indicated,  and  the 
rates  are  not  yet  authorized  rates. 


■R'.yj^'tim*^  r*v,t!Kj\ 


Ainsworth 

Zincion 

Rambler 

Sandon 

Ainsworth 

Zincton.  . 

Rambler 

Sandon 

Air    'orth 

Zincton. 

Rambler 

Sandon  . 

Nelson . 

Nelson . . 

Nelson. 

Nelson*. 

Salmo 

Salmo 

Salmo. 

Kimbcrley 

Bayview,  Idaho 

Osborne,  Idaho 

Zincton' 

Three  Forks' 

Sandon' 

Butte,  Mont. 

Wallace,  Idaho 

Wallace,  Idaho. 

Coeur  d'Alene. 

Bayview 

Osborne,  Idaho 

Kingsgate,  B.C 


Frank 

Bow  Island 

Medicine  Hat. 

Trail 

Frank 

Bow  Island 

Medicine  Hat 

Trail 

Frank 

Frank 

Roseberry 

Roseberry 

Roseberry 

Oklahoma  points 


Bayview 

Bayv'iew 

Nelson  and  Trail 
Kingsgate,  B.C 
Nelson  and  Trail 


A-' 


Coal  rates  (car  loads). 

„     ,,      .       ,,    .■  ■      u.,f  $2.00  per  ton  of  2,000  lbs. 

Bankhead  to  Medicme  Hat ti  in 

Bankhead  to  Bow  Island It  in 

Bankhead  to  Fernie' •^■•'" 


—TThe*  rat«  are  n,aximum  rate,  and  mur.  not  be  exceeded^ 

rl','.'ci.rd"."/r«fe"d"^r  v];jb^f  :S',?>r.^'pTir5^'en'i;c?Srwffi-b«.?'So,  L,  than  40.000  ib,.  wiU 


nder'the  provisions  of  existing  tariffs.        ..„„„,.  „  f    «j    d„ 

•  Proportionate  rate;   applies  only  on  shipments  ex  l,.  N.  Ky 

•  Raif  for  $60.00  ore.  i  •?  (tf^ 
.  \N  hen  valuation  pe.  tun  ot  J.OUU  po;inas  aacs  not  <::icerO  15.00 

•  Plus  »2.00  per  car  switching  at  Lucky  Jim  Mines. 
I  Not  an  authoriied  rate. 
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Qay  rate*  (car  loads). 

St.  Louis,  Mo.,  to  Missouri  Transfer 85  renu  ivr 

St.  I-ouis,  Mo.,  to  Bow  Island' 37.5  ^' 

St.  Louis,  Mo.,  to  Frank 39-5 

St.  Louis,  .Mo.,  to  Fernic' 42-5         " 

St.  Louis,  Mo.,  to  Maclcod' 37.5         " 

Willows,  Sask.,  to  Bow  Island 13. " 

Willows,  Sask.,  to  Frank '........,'........ 15.5 

Willows,  Sask.,  to  Fernic .'.'..../.'.. 16-5 

St.  Louis,  Mo.,  to  Pueblo,  Col ...'.■ ... ........... .25-0        " 

Spelter  rate*.* 

Trail' to  Sault  Ste.  Marie 75  cents  per  cwt.  formerly 

„        I  oronto 75                                        ' 

a       Hamilton 75  "  "                 " 

„       Montreal 75  "  " 

„      West  St.  John B7  "  "                " 

.       Halifax .■...■,■.■.■.■,■.■;■  87  "  " 

„      Vancouver 30  "  "                " 

n       Frank* 38 

Bow  Island* 40  "  " 

„       Medicine  Hat* '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  40 

Fernie  to  Vancouver 84"" 

.       Seattle '.'.'.'.'.'.'.'.'.'. 89  '  " 

New  York 1 .38  " 

Anaconda  to  New  York 50  "  " 


cwt. 


60c) 

60 

60 

60 

72 

72 


PRODUCTION  OF  ZINC  IN  CANADA.' 

The  production  of  zinc  ore  in  Canada  in  1915,  as  obtained  by  direct 
returns  from  producers,  was  14,895  tons,  valued  at  $554,938,  as  against 
10,893  tons,  valued  at  8262,563  in  1914.  The  zinc  content  of  these  ship- 
ments was  returned  as  12,231,439  pounds,  which,  if  valued  at  the  average 
New  York  price  of  spelter  during  the  year— 13  230  cents,  would  be  worth 
$1,618,219,  as  against  9,101,460  pounds,  valued  at  5  213  cents  per  pound 
or  with  a  total  value  of  $474,459  in  1914. 

The  greater  part  of  this  production  is  from  British  Columbia  and  the 
ore  shipped  contains  also  a  varying  silver  content,  for  which  payment  is 
made  by  the  smelters,  and  without  which,  on  account  of  the  import  duty 
to  the  United  States  and  the  long  rail  haul,  it  would  not  in  many  cases 
pay  to  ship.  The  Slocan  mining  division  produced  about  one-third 
of  the  total  output— Nelson  about  one-fifth,  and  the  balance  came  princi- 
pally from  the  Ainsworth  and  Fort  Steele  dixisions. 

In  Quebec,  the  property  at  Notre  Dame  des  Anges,  Portneuf  county, 
which  is  being  operated  by  the  Weedon  Mining  Company,  shipped  several 
hundred  tons  of  ore. 

'  Not  an  a^'thorited  rate. 

■'  &!*"'  adv.r;isfd  rate  is  55  ■  5  cents  per  cwt.  minimum  car  load  50  000  Ibi 
I  rr^"'  "aye':,""  rate  is  50-5  cents  per  cwt.  minimum  car  load  50  000  lbs' 
•  S;jb)ect  to  loadi.ng  to  60,000  lbs.  per  car.  i""  uu  loau  ju.uuu  loi. 

ir„  !.*/?'?  frorn  T.-ail  are  blanltet  rates,  and  would  apply  to  shipments  of  soelt^r  rrnm  v.i.nn  ir.,-i 
^SMi,Z±"^'°'"'  "*'•  '^"'""  "'""^-'i^  ««»  l^^d  o"  the  haulage  dS'ce°LKaik°e?.SidiSl'J^^^^^ 
Tn.il'irf^,I^?Kr^"K'ii?^J?%'.l'^;^!??  »«.''?»«'  °" 'he  rate  from  Trail  to  Vancouver.     It  will  be  noted  that 

the  ;^^si.^^^^'.:^Fs*^- »'^-- ^^- ^^ 
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Statistics  of  the  prwluction  of  zinc  since  1898  arc  >;ivcn  in  the  following 
table:— 

Annual  Production  of  Zinc. 


ItVH... 
IHW ... 
1400.... 
1901 .  .  . . 
190]   ... 
I90J... 
1904.... 
I90S.... 
1906.... 
1907.... 
1908.    .. 
1909(a) 

1910.. 
1911... 
t9U... 
1913... 
1914.   . 
1915    .. 


Calrndar  Yrar. 


ZiNt      ORk     SIIIPIM.D, 


MtTAI-LIC  tINC  IN  OU 
^HIPPED. 


Totu.        ]  S()Ot  valut*.  I      Poundi.        Final  valup. 


I.lh2 

XftS 
i6I 


lU.IIUO 
11.165 
4.MIU 


7KH.0OO 
NI4.0II0 
2W.O00 


ti6.0ll 

46,  MS 

<>,S*I 


ISH    I 
1,000  I 

597 
9,41J 
1,154  ' 
1,57J 

452 
1«,J71 
5, Oft)  . 
2,. 590 
6,415  I 
7,)i>i'(  : 

10,(19.1 
14,895  ; 


1.6.59 

IO..f(><) 

J.  71)0 

139, 200 

23,800 

49,101) 

i.2r-. 

242. (.  i) 
120.(»I3 
101.072 
215,149 
186,827 
262,. 563 
554,938 


142,200 
900,  OIK) 
477,558 


468 , 204 
361,712 
316.849 
354, 7(K) 
069,800  i 
101.460 
231.439  I 


6,882 
48,660 
;i'.,256 


906.245 
240 . 766 
135,132 
371,777 
399,. 102 
474,459 
1,618,219 


*  Fiaurcs  not  available. 

(a)  Include*  7,424  tons  shipped  late  in  1908. 


During  191.S  the  new  United  States  customs  tariff  came  into  etTect 
eonsiilerably  reducing  the  duties  payable  on  Canadian  ores,  the  new  items 
affecting  Canadian  shipments  being: — 

Zinc  ores  containing  23  |)er  cent  or  more  zinc:  10  per  cent  on  zinc 
containetl  therein. 

Lead  bearing  ore:   f  cent  per  pound  on  lead  contained  therein. 

Although  not  paid  for  by  the  I'nited  States  smelters,  the  lead  in  ore 
is  considered  as  dutiable  and  as  there  is  often  a  small  lead  content  i  le 
zinc  ore  or  concentrates  shipped,  the  lead  tliity  a[)plies.  The  result  he 
decreased  duties  has  been  a  considerable  increase  in  zinc  shipments. 

There  is  also  a  duty  of  15  per  cent  on  metallic  zinc  imported  lo  the 
United  States,  and  at  present  an  import  duty  of  7 J  per  cent  on  zinc  and 
other  materials  imported  into  Canada  from  the  I'nited  States. 

The  price  of  spelter  in  New  York  varieil  between  a  minimum  of  5| 
cents  per  pound  in  January  to  a  maximum  of  2.S  to  27  cents  in  June, 
the  price  at  the  close  of  the  year  being  from  15|  to  16^  cents  .iiid  the  average 
for  the  year  13-230  cents  per  pound. 

The  price  of  high-grado  spelter  rose  from  10  cents  at  the  beginning  of 
the  year  to  over  40  cents  i  nid-summer  and  was  maintained  fairly  strongly 
through  the  balance  of  the  year  at  from  35  to  40  cents. 
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Average  PrJce  of  Spelter  at  New  Vork.* 

(In  cenU  p«r  pouik'..) 


Muntli 


January 
K ebruary , 
March 

April 

May.       ... 

Jun« 

July 

Au  lun    . . 

Seytprnber , 
Octohpr  .. . 
November 
Drccmber  . 

\nu 


iws.    iTO«     ivo;  j   i<m     looo     imio     1911!   iqij.' 


I4U. 


I«t«.      1913 


6  100 
6'IJ') 
ft  ()ft7 

5  «i; 
5  4  14 
5    IMO 

5  -Wf, 

suit, 

5-8S7 
ft  (m7 

6  145 
6  iU 


4(17 
07  ,^ 
2m 
OK  7 

w: 
noft 

Oi7 
2lft 
2U 

.17.^ 


7M' 
«l4i 

»i;' 

hH7 
441 
4lu 
07  2 
7111 
Jlft 
41(1 
V2S 
2.M 


4   MJ 

4  7XS 
4  ftftS 
4  04  S 


fttJH 
4  541 
4  4115 
4  702 
4  Im 

4  .'<01 

5  ()5g 
5   U7 


141 

■Ktl'l 
757 
')ft^ 
124 
402 
402 
7  2') 
7"6 
l';ii 

iMl 
249 


ft  tor 

5   560 

5  ftl7 
5  4  1'> 
5  I'Jl 
5  I '« 
5  |S2 
5  27') 
5  514 
5  !,!<* 
5  i)7ft 
5  ft24 


4S2 

5IX 

5M 
.*<)«) 
MX 
'20 
6')  5 
')S( 
Kfti) 
I0> 
IKO 

Jul 


«  442 

ft  4uq 
ft  62ft 

ft  ft.»  J 

ft  ft7Q 
ft  H77 
7  lift 
7  02 » 
7  451 
7  42ft 
7  .171 
7    162 


ft  «Jt 
ft  21') 
ft  07x 
5  ft4l 
5  40ft 
5  124 
5.27Xi 
5  ftSdi 
5  fti)4 
5  140 
5  22<) 
5   154 


S  -322    6   1>)H    5  «62.   4-720    3  30J    5   520    5^ 


758    6  943     5  64« 

I  i 


5  2ft2 

5  .177 
5  2^0 
511.1 
5  074 
5  000 

4  920 

5  5ftK 
5     1X0 

4  909 

5  112 
5  592 


ft  JM 

X   4JA 
X   541 

10  (H2 

14  781 
21.2(NI 
19  02* 
12   781 

11  440 

12  XOO 

15  9«2 
15   J9I 


S   21J,1J   2J0 


•  From  the  Enginecrinii  and  Mining  Journal.  N'  Y. 


Average  Price*  of  Spelter,  Ordinary  Bruiida.  in  London,  t 


(In  £  Hti'ilinu  prr  lon>i  ton). 


Month. 


January . . 
rebruary. 
March..   . 

April 

May 

June 

July 

August. . . 
Sepiemb)»r 
October  . 
November 
December. 

Year 


l«0«. 


2H  « 

26  2 

24  15 

25  19 


37 
27 


Month. 


January.  . 
February. 

March 

April 

May 

June 

July 

August  . . 
September 
October. . . 
November. 
December. 

Year.. 


26  15     II 

s 
5 

27  IX  10 
27  13  I 
27      19       J 


27       0 
27      12 


27 
2ft 
26 
25 


27        1 


23  16 

23  3 

22  19 

23  13 


24 
24 


24      13 
26     11 


27 

12 

27 

•» 

2ft 

13 

26 

13 

25     14  2 

24     10  2 

2.i     18  II 

22       I  7 
0 


II 
12  II 
8       4 


23      16 


1912. 


1909. 


20 

6 

A 

3 

21 

0 

8 

9 

21 

1 

8 

N 

21 

ft 

10 

1 

20 

2 

10 

19 

I 

19 

2 

19 

11 

IX 

14 

21 

18 

9 

19 

A 

0 

1 

19 

10 

2> 

17 

14 

15 

2J 

1 

4 

20 

17 

? 

1 

20 

19 

1 

3 

23 

1 

H 

23 

7 

22 

11 

22 

1 

22 

2 

22 

ft 

22 

14 

() 

23 

7 

23 

16 

ft 

24 

9 

23 

17 

7 

22       2      U 


26 
26 
25 
25 
25 
25 
25 
2ft 
2ft 
27 
26 
26 


25 
25 
24 
25 
24 
21 
20 
20 
21 
20 
20 
21 


1914. 


1915. 


21 
21 
21 
21 
21 
21 
21 
29 
25 
23 
24 
27 


30 
39 
44 
49 
ft? 
100 
97 
67 
67 
66 
85 
82 


22   14 


t  From  the  annual  publication  of  the  'Metal  Information  Bureau."  London,  E.C. 

The  imports  of  zinc,  which  may  be  t..ken  as  an  index  of  consumption, 
show  a  fairly  steady  increase  and  amounted  in  1915  to  15,919,500  pounds 
ofzincinblockscrpigs,  spelter  and  tubing,  valued  at  82,010,602;  12,251,257 
pounds  of  zinc  w»iite,  ?inc  dust,  zin.r  sulphat.^  and  chloride  uf  zinc!  valued 
at  $743,045;  and  maiuifactures  of  zinc,  valued  at  $21,711. 
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The  total  value  of  the  n  wrts  of  brass  in  l'M5,  which  alloy  contains 
about  .^0  fHT  cent /inr,  was  JiM  77,942  and  w,i^  ni.ide  up  a>  follows:  iira*^ 
in  bl(Kks,  pij{s  or  ingit^  1/    ,    ,H)  pounds,  valued  at  S226,499;    "old  and 


scrap,"    tubing   and    plain        n 
brass  in  bars  anil  n    Is  and     iri! 
brass  caps  for  electrii-  batteries,  . 
and  handpum()s,    .alued  a     ^ 
valued  at  $1,406,676. 

The  imports  of  zinc  '.• 

14,0()6,.«)0   pounds  ol    zi 
$740,816;    10,160.221   pou    . 
chloritle  of  ziiu-.   valued  i'     S4 
at  $36,.V'iS. 

The   imports  of   bra  s     ■     m 
included,  brass  in  blocks, ; 
"old  and  scrap,"  tubinij;  am    ;.i 


2,1.<.?,14S    pound-,    valued   at   S487.911; 

sheet>  or  plate>,   valued  at   S4S0.372; 

i  "H  for  shells,  wire  cloth,  nails  and  tacks 

<4;    and  other  manufactures  of  brass, 

1 1     ere  valued  .it  81.174,297  and  included 

I         pins,  spelter  and  tubing,  valued  at 

white,  zinc  dust,  zinc  sulphatt    and 

and  riamifaclures  of  zinc,  valued 


.-.  ucd   at  $..',858,088  and 

Mi)  t)ounds,  valued  at  S126,.3.S7, 

HSO  (Kuinds,  valued  ,it  S.S2.\00.S; 

.ua(K  valued  at  828,^,6,^6;    brass 

•  s,   valued  at  S205,56();    bras> 

,   .vin   cloth,  nails  and  tacks,  and 

manufactures  of  brass,  valued 


brass  in  bars  and  nxis  (fret       1,74<  I 
in  bars  and  rods  and  strip  .  sheets     r 
caps  for  electric  1  .ifteries.  ■  .ip>  lor  siiti!-, 
handpunips.  valued  at  $269,612;   and  oth' 
at  $1,44,S,898. 

The  estimated  zinc  contents  of  zinc  products  and  of  brass  imported 
d'lrini;  thi  past  two  years  is  shown  in  the  following  table  according  to  which 
the  C(in>uniption  of  zinc  dtiting  1915  amounted  to  at  least  13,389  tons  to- 
geib'i  with  the  zinc  contents  of  manufactures  of  zinc  and  of  brass  which 
would  probably  not  excedl  1,000  tons. 

The  zinc  imports  during  1912  amounted  to  over  16.000  tons  of  metal 
and  according  to  the  Customs  records,  exceed  the  impcrtb  iluring  1914 
and  1915. 
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Summary  of  Import*  of  Zinc  and  Zinc  Producu  in  1914  and  1919. 


1 
I 


ZiBc  and  zinc  CroducttJ 


I«I4. 

Product       V»lue  of  ' 
In  pouniii.      iiruclui'i 


Zinc  conifnt 
in  pouml*. 


I    Product 
i  In  poumlf. 


1015. 


Vilue  of 

p»f»)utt. 


Zinc.lnbUKki.  pigiincl  j                                                   | 

•heMi                            l.liyi.'MXp  »i!i').7m               i  i(ki  wi)    i  ftsi  7iin     ti.»  nw 

&  ^J'!:r,u.,n.  "•  ""■•""  "' ""        "'^^*<^>  'l:"" !"  -''"ii"? 

zinc  ,Tu:r          ''■ti>.';'j  ')•>•'"<  «»>•:>  7. •>^„.mh  m.^I'-"; 

zinc    «Z,a..    .„„         '        ""■""  "■"MW:,         J2,.«--.         S.M.U,. 
chloride  of 


Zinc  cAnienr 
in  poundi. 


152.7151 


l.ftM.?!* 

I4..''.S.7'>0 

IIH, 

Mft.Hi!l«0';i    'l,OM.M5S 

" l<Hy',l        452, H29 


I55.l<)«'        J7«,545: 


Total . 

Zinc,   u   mac^^ifartuml 

of. .  .      .  .      ' 


Bra««    in  blotk.i.  i>lna.' 

ai<  .  ingots    . 
Brass,  old  and  scrap. 

Pran  tubiim 

HraM,  plain  wlrf*  , .       } 
BraM    bars    and    rodsl 

(fr«) ! 


/II.HJ.l 

lA.om 


24,l«ft.32l     11,171   J<)7  J2.MJ   711 

[  (11021   »  tons) 

»16,J55 


'44';  I         IA7,000 


1 ,0ln,r.<iii 

1.407.0011 

l,.5WI.5;t 

.170,407 


tl  2ft  .157  (W^) 

I  50.. 146       . 

JI4,f,75       . 

S"<,'»»4       . 


.tfl.t.lW)    l,677,HOO: 
422,(70         JII.WX)' 


Total. 


Brass  t»ars  and  rods ... 

Brass  strips,  sheets  orl 
plates 

Brass  wire  cloth,  n.ii  p.! 

Brass  runs  for  manuf. 
of  shells ; 

Bra«  caps  for  electric, 
-attenes , 

Brass  nails,  tacks,  etc   ,  I 

Brass  iiandpunips 

Brass,  other  manufac- 
tures, n.o.p I 


1.747,700         .?«5.ft.56 
6,127,l8(»i     19.17. OU 

t  94,fl27 


477,172 
111.122 

524, .MO 


,.»II.4K2, 
4.10,766 


I, me, 154    J.«10,04S 
(010  I   tons), 


I10.73ji 

120.614 

1    

124.622  

5.fiH4          

6,7.1ft 

11.050 ■■ 

1 . 445 . «9« 

t2.775..IJl 

25.6J4.IM 

(I2HI7  1  tonsl 

121.711 

1226.400 
41.471 
140. ONK 
05.05  2 

'  111"  ,       511).  J40 
0i.57D 
114,445 
1 1|  ,0  111 

J714.4IO 

1,141.285 

1571   6   tonsl 

»2I5.7'*2 

Total. 


$1,021,070 


2.14.500 
147.4ft4 

4J5.1ftl 

5,167 

7 ,  5ri2 
lll.OJO 

1.41)6.676! 

t2.46J.SJ2|. 


Imports 


of  Zinc  White.  Zinc  Dust,  and  Zinc  Sulphate  and  Chloride. 


Zinc  white. 


Calendar  Year. 


1910. 
1911 
1912 
1913 
1914 
1915 


Pounds. 


8,496,J'''> 
8.,SJ7,49« 
10,.'^05.<)44 
\l.bH2.lit> 
9,4JS.397 
ll.3',«.56i) 


Zinc  duM. 


Pounds. 


Value. 


Zinc  sulphate  and 
chloride. 


Value. 


$312,779 
314.194 

425.714 
,S2S,643 
W) .  796 
6.S6.132 


97.461 
«6,242 
,1011.2,19 
412.294 
362.109 
503,143 


S  1.R.59 
5,718 
18,944 
26.403 

34,295 
70,823 


ounc 

8. 

?37 

466 

414 

500 

941 

780 

6,14 

634 

352 

715 

379 

545 

t  A. 470 
15,930 
29,104 
17,424 
9,390 
16,090 


BritUh  Columbia:-The  annu,.!  production  of  zinc  in  British  Columbia 
by  districts,  showing  zinc  content,  of  ores  shipped  during  ^^e  past  f\ve 
years,  as  recorded  by  the  Provincial  Bureau  of  Mines,  is  presented  in  the 
next  table. 

According  to  the  Provincial  Mineralogist:— 

The  total  quantity  of  ^"'^^^^^'^ ^^^^^Z!^!]^  I^elt  °L^iS;  ''f^SS 
run'dlf^or-i^n^So?;'nf4.l!vV9'ilS  East  Kootenay. 
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The  l.irgest  |)ro(liiicr  in  tlio  Pro\  ince  w.is  the  St,indard.  in  Sloran  nivisinn,  which  is 
credited  with  .t,,  ,,s,,s.^7  puiind--,  f,,|l,„v,d  l,v  the  H.  B.,  in  Nelson  Division,  wiih  2  1^7  V4 
pounds,  ,ind  Ihi-  Nivrrlon  .Mines,  Slo.  ,,n,  with  l,.l,S,S,K.Si)  poumls;  whik-  I  he  '/.in,  Urn  ni'im- 
V-rxL ,  'If "  '-'i'*,"-'ct.  l)ro<hir,-,l  :V),„')S  pounds:  the  [.  I..  Rctallack  .Mines,  in  .\insworth 
cln'l".^  I>"un'  s;  tlie  i.ueky  Jim,  in  Moean,  7S,S,15K  pounds:  and  the  kanihler-Caribou 
540,660  |K)unds. 

It  i.-,  al.-.o  poiiitid  cut  tli.ii  ilic  sufiply  of  ore  brought  out  hy  the  extra- 
ordinary high  prices  (juoted  for  >|Hlttr  "was  so  great  that  Muh  smelters 
as  were  etiuijjped  ic  h.iiulle  it  only  bought  at  a  very  large  margin  of  profit 
so  that  the  zinr  miner  did  not  m.ike  as  gre.it  profits  as  thi  increased  market 
price  of  the  metal  would  seem  to  indicate." 

British    Columbia— Production    of   Zinc    by    Districts.* 

(Contcnta  of  i.ri-  shipped,  in  pounds). 


East  Kootrnay — 

Fort  St>-cU' 
Other  di.4trict3 
West  K(xjtcnay — 
Ainsworth,  .  . . 

Nelson 

Slocan 


Total. 


:       1911. 

1912.        i 

1 

1913. 

1914, 

1915. 

1 
1 

180,000 
111    719 

142,643   i 

6 

1.50,580 

608^088 

280.0181 

132.003 

7.254,464 

678,940 
3.12  7.20>) 

■5;2i5;537i 

2,6J4,544 

5,358,280 

6 

758,758 

7.866,467 

12,982,440 

•  From  the  Report  rl  the  MiniMter  of  Mines,  B.C. 


World's  Production  of  Spelter.* 

Ill  Short  Tons. 


Country. 

1 

1908. 

1909. 

1910. 

1911. 

\          '    12. 

1913 

Australia 

1 , 198        . 

14.063 

.     .,         181.851 

.!          61,512 

239,062 

60.02'J 

19.017 

9,740 

210,424 

560 

14.566 

190,233 

65.101 

251,046 

69,531 

23,121 

9,514 

269,184 

1,904 
18,602 

215,050 
70.791 

276,008 
73 .  803 
25.0,59 
10,9S> 

2S5.526 
7 ,  303 

'            2,531 

21, WN 

220,678 

79 , 543 

298,794 

53 ,  086 

26,. 180 

9,659 

338,806 

8,959 

4,105 
213,928 
217,928 

78,289 
312,075 

65,197 

26,811 

8,389 

346,576 

10,237 

Austria  and  Italy.. 

BeUium 

France  and  Spain 

Germany    

Great  Britain 

Holland 

Poland 

United  Slates 

i, 1.931 
184,194 

6)  .8>') 

242,594 

65.422 

21,548 

8,758 

255,750 

Norway 

Total 

796 . 896      ■ 

854,(Hi6 

893 , 046 

986 ,058 

1.070.045 

1.093,5.!  5 

•  Mineral  Resources  of  the  United  Stati-s, 
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World's  Consumption  o!  Spelter* 


In  Short  Tons 


.  MlMtal  R«ourc«  of  the  Unit«l  SUW.. 


There  are  now  in  Canada  three  co.pani^^^^^^^^^^^ 

electrolytic  plants,  viz:    ^^^^^'^f '°  "V-ie^  Ore  Reduction  Company  at 

uses  the  Watts  process;   the  French  ^0"^?'^^  ^  li^ated   Mining   and 

Nelson,  using  the  French   P-ce-;    ^^^  the  Co  ^^^^^^^ 

Smelting  Company  "^  Canada.  Luned.a^^^^^ 

erected  a  large  plant  and  is  mcreasmg  its  capacity  so 

about  60  tons  per  day.  _„tinns  with  the  possible  exception  of 

operations  were  d.scontmued  ^         jj,  1915.  reported:- 

The  "Daily  Colonist     of  Victoria    on  ^^^  j  ft„,„,ia,  assist- 

That  the  Provincial  Government  had  ^^^'^^^"^''""fhtt  a  demonstration  plant  of 

ance?o1hl'ffl  Co-P^- t%Ssh°e3  a^NeTso"^:;  T.^'fo  lease  to  the  Company,  on 

''°"  °'  ""  ..„t   bill  was    introduced    in    the    Provincial 

During    1916  a  government  ^ "  ^^-         ,j^  Complex  Ore  Reduction 
Legislature,  to  guarantee  bond.  .,f  the 
Company  to  the  amount  of  $40,000. 

At  Trail, —  .     •„„  th-  vear  in  the  production  ot 
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Tho  Trail  plant  started  regular  ( <,nim<nial  o|)(■ratiu^^ 
and  in  July  was  repnrtwl  to  be  prodiirini;  20  ti)n>  pir  day. 

In  AuRUst,  1915.  the  Dominion  Cuvcrnm.-ni  announred.  ..s  |„ll„ws 
It.  intention  to  provide  a  m.aM.n  „f  a.Mstan.  e  toward  stimulatinK  the 
estabht^liment  of  a  zinc  smeltiag  iiidu-tr\-  in  Canada. 

«fr.Aa?a^'"^^  "'  *^l  f^'Overnmcnt  .in-),r  the  chairmanship  of  the  Minister  of  rininre 
after  full  discussion  with  nienit,ers  of  the-  Shell  Conmmt,,,  has  sa^isf  rT.  ri7v  soKe.l  th; 
problem  of  ensurmg  at  rensonal,  e  prices  a  Canadian  sm,w,k.  , ,f  ,,n^  c„    .i     7  •    'u 

Ihe  Shell  Comnnltee.  repi.scntinR  the  liritish  (;overnment  in  tl-  pur  h  Jse  of  shdis  i^^^ 
wfthin  r/nfa"''-'''r"   ^'••^'^^I^I^'y  "^'-■^^^'"-y  that   there  should   !«■  spptTo    this  zinc 

An  Act  to  provide  for  the  payment  of  bounties  on  zinc  pro.iurcd  from 
zinc  ores  mined  in  Canada  was  passed  by  the  House  of  Commons  of  Canada 
May  3rd,  1916,  and  reads  as  follows:— 

"^"mYned°nTa'nlda°'  '*"  '''^'"'"'  "'  "^"""'''^  ""  ^''"'^  ^'""^"'"^  ''""^  7''"'  "^«« 

of  Can"da'el«rasl1ioi:;"'  ''^  '''''"  ""'  ^°"-"'  "'  '''^  ^"'"^  -'  "--  °f  ^ "--n, 

■'1.     This  Act  may  be  cited  as  The  Zinc  Bounties  Act,  1916 
„,(,„  •  \  ^^"^"'^yf  'I  aPf»ars  to  the  satisfaction  of  the  Minister  of  Trade  and  Commerre 

difference  between  such  standard  price  pe-r  ton  and  ^6  IQs.  3d  p^r  ton  b^,t  Th  I Tn  no 
ca^.  exceed  two  cents  per  pound,  and  in  no  event  shall  any  bountyK- pa"i  when  the  nrice 
received  ''JJ^Fh,^-'"'- --'^Pelter  by  the  prcxlucer  is  ei^ht  rents  o^^  more ^^rr^,",  ,,1  '  '  ' 
continuation  ,^,h.^  be  payable  unde,  this  Act  on  zinc  or  spelter  produce  durini;  the 

after  the  hiru  first  dav'„"f^',?lv°  "'?.  '*'"'"  ^f"^'"'  ^  P?>'^^'^  °"  ''"'  "'  'P^^'"  P'»<l' ced 
alter  tne  thirty -first  day  of  July,  one  thousand  nine  hundred  and  seventeen  " 

sum  of  ■$40o!ooa'     ^"""""^  ^""^      '  ""''''  "'^  P'^'-'^'o"^  of  this  Act  shall  not  exceed  the 

of  thisAcI""  *^°''^''"°''  '"  C°""'^"  '"'^y  "'■••'''^  regulations  for  carrying  out  the  provisions 

Electrolytic  Zinc  Piants  in  Canada. 


Company. 


Consolidated  Mining  and  Smelting  Com 

pany  of  Canada,  Ltd Trail.  B  I ' 

Electro  Zinc  Company,  Ltd Welland ,  Ont 

French  Complex  Ore  Rwluction  Company!  .Wlaon,  B. 


Location  of  plant.' 


Remarks. 


Cajiai-ity  of  plant,  .so  ions  of  refined  line  per 
day  beini{  incr.-aiied  to  KM)  tons  rier  day 
.  Lxiierimciiul    in    IVIS.     Small    plant    for    re- 

covery  ui  linc  from  line  oxide. 
.  Experimental.     Small  dtrnonatratiuns  at    Nel- 
I     sou,  B  C. 


:-^=HMr^^  far 


'4.irK; 


r  w^-mr^^^mf-'^^MMfm^mfm^ak::. 
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Electrolytic  Zinc  Planti  In  the  United  States.* 

i        Location  of  plmnt. 


Amfrican    hm.'lt.nn   and    Refining 

Co 

Do.  nn       

Anaconda  CopiKTi  Mg.  <-" 


Do.  Do. 

Bully  Hill  Copper  Co 


Daly-Judgp  Mining  Co. 
Electrolylic  Zinc  Lo 


Mammoth  Copper  Mc   Co. 
Northwestern  Metals  Co. 


Omaha,  NVbr 

Garfield.  I'tah.. 
Anaconda,  Moiu    . 

Great  Vails.  Mont 
Bully  Hill.  Cal   ... 

Park  City.  Ctah... 
Baltimore.  Md.  . .  . 

Kennett,  Cal.- 
Helcna,  Mont 


Dally  ipeUer 
capacity. 


Remark*. 


Reed  Zinc  Co ^  ^         V- 

River  SmeltinK  and  RefininB  <-  o 
Western  Metals  Co 


Palo  Alto.  Cal 

Keokuk.  low;i 

Georgetown,  Colo. 


Experimental. 

in  tons 

25  tons 

imtons 

kx;>erimental 

U)  tons 

1.S  tons ' 

10  tons 

Experimental ... 

Ore  capacity  100 

tons 

F;xpcTimental .  . 

Kxperimental    . 

Ore  capacity  100 

1       tons 


Operated  in  IQIS. 

Planned. 

Unrte:     construction;      10 

tons  opcrateil  in  1915. 
I'nder  cnnstructiim. 
Otierated  in  IVI5. 
Under  construction. 

Do.         Do. 
Under  construction: 
2i  tons  now  in  operation. 
Operated  in  t'<15. 

Malm  process;    not  oper- 
ated in  lyl5. 
Operated  in  1014-15. 
OlH-rated  in  I'MS. 
Malm  process;  under  con- 
'      struction. 


•  As  published  by  the  Inited  States  C^logical  Survey. 
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Active  Zinc  Smelters  in  the  United  State.,  and  Capacity  In  1916.  by  Companle. 

and  States.* 


Company. 


l-ocation. 


Fort  Smith  Spelter  Co .  . 

Arkansas  Zinc  Co 

IJnlli^  States  Zinc  Co 

Amrriran  Zin-  C'n.  of  Illinois     , 

Collinsville  Zinc  Stn 

G-anby  Mj   and  Srn.  Co,  .      '  . 

HeKeler  Zinc  Co 

Illinois  Zinc  Co 

Ma'thiesson  &  Hegeler  Zinc  Co. 
Missouri  Zinc  Co. . .. 

Mineral  Pt.  Zinc  Co 

National  Zinc  Co 

Robt.  Lanyon  Z.  aad  Acid  iCo. 

Sandoval  Zinc  Co 

American  Spelter  Co 

American  Zinc.  Lead  and  Smelt 

inn  Co 

Do.  Do. 

Chanute  SiK-Iter  Co 

Cherokee  Smelting  Co.  .'.....[ 

KdRar  Zinc  Co. . . 

Cranby  Mb.  &  Sm.  Co    !    !  ! .'  ! 

lola  Zinc  Co 

Joplin  Ore  and  Spelter  Corpora- 

lion 

Lanyon  Smelting  Co .'. 

Owen  Zinc  Co 

PittsburK  Zinc  Co. . . 
Prime  Western  Spelter  Company. 
U.  S.  Smelting  Co. 
Do.         Do.     . 

Do.         Do 

Weir  Smelting  Co '.'./.. 

Edgar  Zinc  Co '.','... 

Miss.  Zinc  Sm.  Co ..] 

Nevada  Smilting  Co. 

Bartlelville  Zinc  Co. .  .    . 

Do.         Do. 

Do.         Uo. 

L^    ., .- v'ille  Zinc  Co. 

(Lanyon-Starr  Plant) .... 
Eagle- Picher  Lead  Co.  . 
Henryetta  Spelter  Co. . . 

J.  B.  Kirk  Gas  and  Sm.  Co 

Kusa  Spelter  Co 

La  Harpe  Spelter  Co '  ' 

National  Zinc  Co 

Oklahoma  Spelter  Co .    . 

Ouinton  Spelter  Co. .  'l 

TuLsa  Fuel  Ji  Mfg.  Co.    

U.  S.  Zinc  Co 

American  Steel  «i  Wire  Co.  .  .    . 
American  Zinc  &  Chenncal  Co.     i 
N.  J.  Zir-  Co.  (of  Pa.).... 

Clarksburg  Zinc  Co .      1 

Graaxelli  Chemical  Co.  ' 

Do.  Do. 

United  Zinc  Smelting  Corporation: 


Fort  Smith,  Ark. 
Van  Buren.     , 
Pueblo.  Colo 
Hillsboro.  Ill  .. 
Collinsville,  III    ,  , 
F   St.  Louis.   „    ,  . 
Danville, 
Peru, 

La  Salle,  .   . 

Reckemever,  „ 
Depue, 

Springfield,     „    .  , 
Hillsboro,        ,    ,  . 
Sandoval,        . 
Pittsburgh,  Kan., 

Caney, 

Dearing,  „    .  . 

Chanute.  „    .  . 

Bruce.  „ 

Cherryvale,  „   .  , 

XtMMlesh.i.  „    .  , 
Concreto, 


Pittsburgh, 

Pittsburgh, 

Caney, 

Pittsburgh. 

Gas, 

Altoona, 

tola. 

La  Harpe, 

Weir, 

St.  Louis, 

Rich  Hill. 

Nevada, 

Bartlesville,  Okla. 

Blackwell, 

Colhnsville,     „    .  . 


.Miss. 


Total  (or  all  States. 


Bartlesville,  „  .... 

Henryetta,  ,  .... 

Henryetta,  .  

Checotah,  „  .  ,  , , 

Kusa,  ,  .  .  . , ! 

Kusa,  ,  .  ,  . 

liartlesville,  ,  ..'..'. 

Kuiia,  „  

Ouinton. 

Colli:, .^viiie,  .  , . ;;; 

Sand  -Springs, „   

Donors,       Penn 

I-angeloth,      .   

Palnierton,      ,    

Clarksburg,  W.  V*a,. . 
Clarksburg,      „ 
Meadowbrook  „    .  . .  . 
Moundsvtile     ,    ... 


Acid 
plants. 


Retort.^ 

It  (  lr>:*e  of 


A 
A 
A 
A 

A  ' 

A 

A 


,20M 

,n<K) 

792 
220 
ftlXI 
,  (>4() 
.  16K 
.iSi 
068 
200 
S40 
672 
)t46 


Plants  with  special  retorts 
Michael  Hayman   &  Co., 

Butfalo,  N.Y i 

Trenton  Sm.    &   Refiningi 

Co.,  Trenton,  N.J 

Wm.  Cramp  Sr  .Sons  Shipi 

and   Engine   HMg.  Co. 

Philadelphia,  Pa I 


6,080 
4,4(10 
1,280 

mf, 
4,  (too 
J.  760 

660 

1,444 

44S 
1,2X0 

910 
4 ,  HM 
.I,9f)0 
.1,440 
1.424 

2,000 


672 

5,184 


10,7.52 
3,4,56 


3,720 

4^970 


6,2,12 
5,680 
3,648 
3,648 
6,720 
3,648 
5,760 
8,592 


Additional 

Retorts 

retorts  con- 

June JO, 

templated  or 

1916. 

under  con- 

struction. 

2,560 

2,400 

1,944 

4 ,  864 

2.  104 

3,2211 

2,400 

5 , 4(K) 

4,640 

800 

6,l6S 

352 

9,068 

4,480 

3,200     1 

12 
96 


672 
992 

6,080 

'  ,  480 
I  .-"<0 
896 
4,. 8(10 
,( .  7(.0 
1 .  UO 

1.792 
448 
I  .  280 
"10 
4.Kfi8 
4,600 
3,440 
1,924 

2,0IH)'  ' 

448 

rj72 

6,336 

1,6<X) 

13,440 

3,456 

3.(X)6 
2,560 
3,720 
4,000 
4,970 
1,600 

'6!232'  1 
8,000  1 
9  1 20  I 
6,384  I 
6,960  1 
3,648  I 
5 ,  760 
8,592 


4,800 


4,000 


2 .  560 


,340 


196,640 


12 
60 


24,812 


i 


'^~wKL,'' 
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SUMMARY  AND  CONCLUSIONS. 

The  following  conclusions  represent  the  author's  personal  opinions. 
These  opinions  are  based  not  only  on  the  data  obtained  during  this  present 
investigation,  but  also  on  observ;  '  ,ns  made  during  a  previou-  investi- 
gation of  the  =anie  subject  in  1912.  The  author  has  also  been  in  close  touch 
with  conditions  in  the  non-ferrous  metal  industries  in  Canada  during  the 
period  of  the  European  war,  and  has  had  knowledge  f>f  tlu'  reciuirements 
for  munition  work. 

1.  The  author  considers  that,  so  far  as  the  actual  oiK-rations  of  a  smelter 
are  concerned,  the  cost  of  smelting  in  the  Crowsnest  Pass  area  or  on  the 
Pacific  coast  would  not  be  much  greater  than  in  the  middle  Western  'states 
where  coal  is  used  for  fuel,  and  with  cooperation  between  all  the  interests 
concerned,  it  could  be  carried  on  here  as  cheaply  or  cheaper  than  elsewhere. 
The  cost  in  llu'  natural  gas  areas  in  Canada  would  be  greater  than  in 
corresponding  areas  in  the  United  States,  but  not  at  all  pnjhibitive.  The 
author  considers  that  it  is  not  in  the  public  interest  to  permit  natural 
gas  to  be  used  for  zinc  smelting.  The  difficulties  of  obtaining  skilled 
labour  and  trained  supervision  are  not  insuperable,  most  of  the  raw  materials 
apart  from  ores,  could  probably  be  obtained  locally.  If  suitable  ores  were 
available  for  treatment,  spelter  could  be  produced  at  a  cost  which  would 
compare  favourably  with  the  cost  of  production  b>'  these  methods  else- 
where. 

2.  The  author  is  in  accord  with  all  previous  investigators  in  concluding 
that  it  has  not  been  demonstrated  that  British  Columbia  silver-lead-zinc 
mines  are  capable  of  producing  enough  high  grade  zinc  ore  concentrates 
to  support  a  smelter  operating  on  the  Belgian  or  any  similar  process. 
There  is  not  a  sufficient  tonnage  of  high  grade  ores  known  to  be  available 
without  imp<irting  foreign  ores;  the  biUer-zinc  concentrates  now  produce*! 
are  of  too  low  a  grade  to  be  treated  commercially  in  a  smelting  plant  whose 
only  source  of  supply  is  these  ores;  the  tonnage  produced  is  too  small; 
the  output  is  too  irregular;  the  methods  of  concentration  now  in  use, 
with  two  exceptions,  are  inefticient  and  wasteful;  there  is  a  great  lack 
of  cooperation  among  the  various  protlucers. 

3.  An  independent  zinc  smelting  plant  would  be  handicapped  for  lack 
of  a  silver  refinery.  It  would  have  to  consign  all  lead  and  silver  residues 
to  the  smelter  at  Trail,  or  to  Helena,  Montana,  entailing  additional  freight 
charges  against  the  ore  and  curtailing  the  possible  profits  to  the  smelter. 
The  alternative  would  be  to  establish  its  own  refinery,  which  would  neces- 
sitate entering  a  limited  market  on  a  comijetitive  basis  for  le;>d  ores.  The 
operation  of  silver  refineries  to  treat  retort  residues  only  has  n  ,»:  proven  to 
be  a  profitable  operation  for  the  zinc  smelters.  Such  a  plant  would  probably 
be  unable  to  secure  any  revenue  from  sulphuric  acid,  made  as  a  by-product 
at  most  United  States  plants. 
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1^.  to  .eat  BritisM-ii;  r ;;:::  r  tr '' r  '^^ '-'' "  ^"^  >■- 

product  fron,  such  a  plant  would  h.vW  .  '"""  ^'""'  Australia.  The 
classes  of  munition  work,  but  w.  Wno,"!'  T''  '"•"'^^•'  ^^  -■'-■" 
brass  for  cartridges  an.l  shell  c.^s  o", '":"  'r"  -^""^'''^  f-  making 
of  -nc  this  plan,  would  have  ^W  rv^Tf  '  I'  !  ^f--'-""K  high  pricet 
operation,  the  pr.xJuction  of  zinc  .  L  i^  Bridsh  r  V  "?"'  ''^'  ''''  >'-^  "^ 
p;atly  simulated,  a  better  knowledge  of    h  ."•  ■ "  ^■""'''  ^-'^'^  l^^"^"" 

■n  British  Columbia  would  have  been  oh/       ,     f^f '"''ties  of  zinc  mining 
would  have  been  greater  than  they  h;:'^'  ""'  '''  ^^'^"^"^  ^  "^-'"-- 

5.  As  an  alternative,  it  would  h  .»•„  i, 
established  a  einc  smelter  in  the  Crow  nTT''"'"'''"'''^'  f'^^^"^'''  '^  h'-"-" 
tated  the  old  Frank  smelte    a    anv  ^21        '^  T"'  '"  '"  '^^'^^  -'''''^"i- 
'915,  to  treat  zinc  ores  from  the1?,orav       '^  ""'  '"^  ""''^  "^  ^'^'^  vear 
would  not  have  been  adequat^^T  Z'      ''''^^^^y-f  -re  available 
ha^■e  been   imported.     The  and  1;,  ofh    '"''       '  '""'^"  ""■■^  '^-''' 
ference  that  would  have  been  given  in  the  h        ""  r'^''  ''"^'   '^-^  P- 
such  a  venture  profitable  for       tim"      Th       '  "'"'^''''  ^""'^  '^^'^"^  '"^''e 
have  been  produced  would  have  be^>n  less  rh'"'!?'"';"^  '''''  '^^'  '^""'^ 
established  on  the  coast    bea.u!e  rh  ,  '^  '""''  ^  P'""t  ''ad  been 

than  the  Australian  orl^t^^oe  diruir'^'l"'  '''"  1  ^'  '"^^  ^'-d" 
quantity.  '^  aitticult  to  treat  and  are  limited   in 

v.se  all  matters  of  common  fn  "e       and  to        ^7"^'"°"'^'''''"  ^"  ^P- 
to  cooperate  more  doselv  with  each"  oTht      '"  '^'  ''^""'''  P'^^ducers 

would  tend  to  improve  conditions^^h:^::;  LXr  "  "'""^'  '■""^^^"■ 

estabhshment  of  a  zinc  smelting  ird'^;,"^  -ous  effort  to  as.sist  in  the 
hey  have  come  under  my  observ^t  SrwitlL'"'""  """^*^'  ^"  ^'^  ^^ 
than  are  usually  demanded  in  other  field  ""'^/'^^^^Pt'on,  are  higher 

When   one  consi.lers   that   there  is  a  citid      m"'"'*''  "'  '^''"''^^  ^^^^e. 
now  a  waste  pro<luct.  that  could  be  util^H  k      1'  ''"""^''^-  "^  "'^'^"al, 
-.that  more  encourageme:::;:i^r:;;een;;;:;'"^  smelter,  .t  would 
;^opo;edtSSt::::^,^f;-^:;--'>tYlant  at  Trail,  and  the 
Ore  Reduction  (>,mpany  ha  e  mate"  alK  ^U      ",    J  '^'  ^'"''"^^  ^' "'"P'ex 
to  a  market  for  British  Columb  a     ^  "J   r^Tie'  ""''"".  ^'''  '''^^' 
Jra.l  IS  still  undergoing  development    nn?;^     .      P'"''"'''  ^^'"^  "^^^  at 
Smelting  Company  is  not  in    he  market^       "  Consolidated  Mining  and 
ample  supply  of  their  own.     As  sZ  holev^''    ^  ""'  ""^'  '^'''^'"^  - 
overcome  it  is  their  mtention  to  ^^^rr ::^;:t1^-:  ^ 
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their  plant,  and  subject  to  the  market  detnan.ls  for  spelter.  The  capacity 
of  the  plant  will  la.-  such  that  they  shouUl  Ik.  able  to  treat  a  large  per- 
centage of  the  zinc  output  of  the  Kootcnays.  „..,-,      u; 

9  The  establishment  of  a  zinc  smelting  plant  m  British  C  olumbia 
at  the  present  time  does  not  appear  feasible  for  the  following  reasons :- 

a.  Inadequate  supply  of  suitable  ores. 

b.  Inadequate  supply  of  suitable  labour. 

c.  Lack  of  knowledge  of  suitability  of  local  clays  for  retort  purposes, 
d    High  cost  of  structural  materials,  including  f^re  brick. 

c'  The  retorting  process  is  not  especially  adapted  to  treat  the  complex 
silver-lead-xinc  ores  which  comprise  the  bulk  of  the  British  Columbia 
output,  whereas  developments  now  going  on  in  electrolytic  processes  give 
promise  of  a  solution  of  this  problem. 

f  The  electrolytic  processes  also  give  promise  of  a  greater  adaptability 
to  the  pc-culiar  nctHls  of  British  Columbia  ores.  If  these  processes  are 
successful  it  may  prove  to  be  possible  to  treat  some  ores  locally  in  plants 
of  smaller  unit  size  than  are  practicable  in  smelting  by  a  retort  process. 


-^i-^ifm^^x^^ti-''-^ 


'^i^^musr^ 


r-^ 


